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Abstract

The purpose of this study was to examine the effettising audience response systems (ARS) on
student learning outcomes and learning procesdes) the instructional strategy of using sequentiall
challenging questions and collaborative discussioer® held constant across both treatment andajontr
conditions. A quasi-experimental AB alternatinge@sh design was employed. Two sections of a kanait
Anatomy and Kinesiology course at a small faithdobsollege participated in the study. One sed®@med as

control and the other section as treatment gronfismidsemester, when the roles of the groupscheid.

Both quantitative and qualitative data were codcind analyzed. Independent t-tests showed no
significant impact of ARS in either the unit exarasthe final exam. Chi square tests demonstrated n
significant difference in imbedding questions witlihe presentations. Most students preferredditigrclass

where the ARS are used, citing greater engagemiémtive instructor, the material and their peers.



Chapter One

Introduction
Context of the Problem

Clinical programs in the Health Sciences are chghel to meet the growing, often conflicting, densand

of several stakeholders. Many of the programs tiezenl on the associate degree level, at the maraddhe
discipline’s accrediting standards. As educati@asits continue to rise, the federal governmenttaagublic
demand that the educational programs, and theutietis that support them, demonstrate that graduat
achieve meaningful learning outcomes that pregamtfor the demanding careers that they have chosen
(Ryan, J., 2005).

There is a current shortage of health care wonkéish is estimated to reach critical numbers in the

next five to ten years as the baby-boomer generatiach retirement agbt{p://www.hrsa.goy/ This is
particularly true in rural areas and poorer arddh@country. Increasing demand for health caowiders is
compounded by the expected increase in levelswfyaof patients being cared for, particularly witre

uninsured and underinsured populatidmspi//www.hrsa.goy/ More acute patients are at risk to develop

complications, and the medical care must be adateordingly. In order to insure patient safety, liealth
care worker must accept greater responsibilityatiemt care. Critical thinking and problem solvsidlls are
essential for monitoring and adapting care of thm@ex patients.

Associate degree programs are challenged to feilgroblem solving and critical thinking abilitigs
students within a relatively short period of tinheq years). The programs respond with the devetoytrof
accelerated and challenging curricula. Minimal gaheducation core courses must prepare the stutent
manage the challenging discipline specific courSamtent within the discipline specific coursesissially
cumulative and integrative in nature, spanning aogr affective and psychomotor domains. Becauddb®
rapidity in which the content is presented, thetdeyh the learning required is often a difficuljastment, and

it requires that the student have developed thaysthkills necessary. Students must comprehend lexmp



principles and apply them in real world contextisaimats. Lack of preparation for the demanding miaite
often results in high rates of course failure aadrgetention of students.

Associate degree programs often attract a largeoru of non-traditional students, as well as tradél
students, because of the relatively short investoitime required to complete the curriculum antee the
workforce. Traditional students are defined ad firme freshmen, who transition to college immeeliat
following high school graduation (McGlynn, 2005pr8e of them are the first generation of collegiantheir
families, and most of them graduated from high sthwith a traditional lecture style, teacher cesde
learning environment. As such, passive learningh wiedominantly rote memorization and isolatediyitug,
is the successful learning profile of these stuslastthey begin college.

Non-traditional students are defined as olderesttg] generally over the age of 25, who are retgrto
school after having undergone some critical lifere@Justice & Dornan, 2001). Critical events meagtude
searching for a second career or for a first caadter having raised a family or terminated a mage. Non-
traditional students generally work full time angport themselves and their families. They oftevehechool-
aged children at home. Some may have completedsieigbol or may have received a GED. Many have been
separated from the academic setting for severaby@dhers may have an advanced degree in a differe
discipline. These students have responsibilitiessgnal issues and demands on their time far gréete the
traditional student. They contribute to a very déeeclass makeup, but require different learningrenments
than do traditional students (Justice & Dornan,130The mixture of such diverse students challeniges
instructors to develop learning activities thatr@sd multiple learning styles and capacities.

Most graduates of clinical programs are requirethke nationally administered examinations, which
enable them to apply for licensure, or registrattorpractice. Licensing boards develop rigorousneixations
which insure that the licensee is capable of safelpaging these complex patients as competent-kviel/
practitioners. The examinations are generally amithy expert clinicians, with academic faculty ihpu
However, current practice in a given disciplin@ad always cohesive with accreditation standargenwvhich

academic curricula are designed. The level ofdiffy of the examinations is based on the degree of
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responsibilities and knowledge foundation expecteehtry-level clinicians across the country, anid i
designed to protect the consumer of the clinicalise. Test items are often written at taxonomyelswvhich
exceed those expected of entry-level practitiobgreducators. Instructors are challenged to finthous to
facilitate the learning process so that all stusieletvelop the depth of comprehension necessanctessfully
sit for the licensure examinations and to praciaiely.

There is a large body of literature investigating telationships between student learning outcomes,
instructional methodology, student engagement astlctional technology. Modern educational techgyl
has made it possible to provide opportunities artiiies for learning that complement individuéident
learning styles and preferences (Lefoe, 1998). \@Awrstudents once were fed information as pakesiveers,
constructivist theory encourages students to beeart the learning process (Juniu, 2006; Tynjag08). In
fact, students are encouraged to construct theirlowwledge within the contexts of real world apations.
Technological media is particularly supportive lwktpedagogy, in that information can be presemed
variety of multimedia styles that meet individualdent needs (Lefoe, 1998; Motschnig-Pitrik, 20Q06tar,
2005, Tynjala, 1998), making instructional actegtimore life-like. Students can often participate
anonymously, providing a safe medium of participafior students who generally do not participatd|évand
& Gertz, 2003; Murphy & Smark, 2006). Active learning afagilitates students’ learning how to learn
(Paulsen & Feldman, 2005). Active learning is matarly important for individuals pursuing healthre
careers, where there are continual changes inythederventions and administrative managementioioal
services (Menon, A. S., Moffett, S., Enriquez, Maftinez, M. M., Dev, P., & Grappone, T., 2004). &ints
must learn how to monitor and assess their clipealormance and knowledge; seek resources frorohathi
remediate areas of weakness; and, access oppmsuioit personal and professional growth. Thisllvieg
learning process begins in the college curriculasnmetacognitive skills are developed.

Associate degree programs are challenged to medétdiming needs of their diverse student enroltmen
while maintaining high retention of students witlin@ programs. An added caveat is that many adorgdi

agencies and college administrators gauge a progsaanth by the retention rates and first time pades on
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licensure and certification examinations. Instrogtmonstantly strive to develop ways to acadenyiclpport
the needs of all students while providing the @rade needed to develop deeper thinking and legrandy
while maintaining the students’ motivation to asct@ieThe effort requires the ability of the instircto
incorporate educational technology with sound etlocal pedagogy to stimulate cognitive processes in
students and to maintain student engagement.

Statement of the Problem

Students in clinical associate degree programs deyslop the ability to learn information for deepe
understanding and the ability to apply what isrearto real world situations. They must develafced
thinking skills, often within a three or four sertegswindow of opportunity, so that they can deteresafe
practices with patients and clients, when workingbaomously in the clinical setting. Mature leagand
integrative thinking must occur quickly, in orderlie prepared to successfully pass the licensamieation
and to provide safe clinical practice. For manylenis this requires that they develop learning Wenawhich
allow them to learn the material in a deep, congapnhanner; enabling them to apply the knowledge in
different contexts, as additional information is@mulated and environments change.

Conceptual learning is a metacognitive skill thewelops over time, based on a learner’s experiences
and the learning context (Mayer, 2002). It is #@hing of material for true comprehension, rathan for
superficial recall. However, most students studieéon material superficially, often the resulfpafssive
learning experiences from courses presented asidradly teacher-centered. Students, who havenzeptual
learning strategy when they enter the clinical prog adapt successfully to the accelerated papeeséntation
without difficulty, perform well in clinical situ&ns and successfully pass the licensure examimapon
graduation. Students, who continue to utilize sfigiat learning strategies, are often unable tolapipe
content when tested at deeper levels, experieffiteutty explaining concepts when questioned bytrimstors,
clinicians and patients; feel intimidated when akteparticipate in class discussions; and, aenakquired to
repeat sitting for the licensure examination midtiggmes, due to inability to meet minimum passsegres.

Repeated failure of the examination is very costlthe graduate, not only because of the highdsesssed per
4



sitting, but also in the graduate’s level of coefde in the their ability to successfully compliie
examination. In addition to the effect on the gatéythe first time passage rates are often comside
reflection of the quality of the program'’s curriaoi, and they are often used to determine institatisupport
and continued accreditation.

There are numerous technologies available to stipptive learning on the market. It is often ditfitc
to develop competency in one technology beforg litesicomes obsolete, due to emerging new technelogie
Literature investigating the impact of technologyeslucation presents conflicting evidence (LounBsd, &
Abrami, 2006; Mayer, Stull, DeLeeuw, Almeroth, Bietb& Chun, 2009). However, societal demands push
institutions to provide current technological sugifgo improve student learning outcomes (J. Ry@052. One
technology, audience response systems (ARS), alkmiclickers, personal response systems andgrotin
systems, has emerged as a system which providesh®instructor and the student with the mearassess
learning before formal assessment, and which fatk more active, student-centered learning &iesvin
larger classes. Promising research in the fielohgkics supports the use of ARS with questionsgradp
discussion to facilitate deeper learning (CroucN&zur, 2001; Hake, 1998). Therefore, use of ARG pted
with sound educational pedagogy integrating appatgftevel questions and group discussions, shalsta
improve learning outcomes in courses within clihmaricula.

An applied kinesiology course in the Physical ThetAssistant Program at a small faith-based gelle
in Louisiana serves as a foundation course foreqent courses centered on movement rehabilitafioa.
course presents anatomical and functional aspéatsrmal movement. Subsequent courses build on that
foundation with pathologic processes that impactentent, assessment of movement dysfunction and
interventions used to rehabilitate movement dydfons. Since the practice of physical therapy asnbe
rehabilitation of movement dysfunction, it is arél that practitioners maintain strong conceptuaividedge of
normal movement characteristics and the structakedved. This course often provides the first engrece
challenging the way that students learn the matekithough much of the material is presented meadified

lecture format, students engage in activities el that apply concepts and reinforce learningddition,
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students are assessed at levels requiring applicaticoncepts and analysis of movement. This regquhe
student to integrate the material in different eattd in order to select the correct answer. Tessigpns mimic
those found on the licensure examination, prepahagtudent to think more comprehensively anazetihe
information functionally, thus mirroring real worekperience. Students are required to develop rdstbb
study that conceptualizes the material and prouvilgeper learning. Students who have experienceathpty
passive learning resist changing study methodérd fail to successfully complete the course.yTtiken
wait until they have failed one or two of the exaations before recognizing their problem and seekin
assistance, but the delay often allows insuffictene to learn material presented at the beginnirtge course.
Therefore, the student continues to struggle wighrtew material.
Purpose of the Study

The purpose of this study is to investigate theaotf ARS on student learning outcomes and legrnin
processes, when used in conjunction with instradtiased on accepted educational pedagogical piescigs
compared to a control group that does not use BR8.A he study explores the relationship betwedmiadogy
use and the development of deeper learning negefssagelf regulated learning and critical thinkinihe
theoretical framework for this study emerges frov@ Wwealth of literature on learning theory, eduarzi
theory, critical thinking and metacognition, engagat and the use of technology in instruction. Bhigly was
different from most of the studies on ARS, andrgdanumber of studies on the effects of technolagg/on
student achievement, that often confound the effettnedia and pedagogy, in that the instructistrattegy of
embedding sequentially challenging questions amdiesit discussion during content presentation were
implemented in both the treatment and control dooas. The results of this study add knowledge,
understanding and clarity to the sometimes coinlgceévidence and confusion about the worth of AR8e
classroom and to the overall discourse of mediapaadgogy debate.
Research Questions

Several research questions informed the desigmeastudy:

1) Does the use of audience response systemsisamtiy improve student learning outcomes?
6



2)

3)
4)

5)

Do questions of sequential difficulty embeddegiiesentations significantly improve student leagn
outcomes?

How do students perceive the benefit of ARSedlassroom?

How do students perceive the benefit of questimithin the presentation?

How does the use of questions and ARS in tresab@m benefit the instructor?

Significance of the Study

The development of mature learning skills earlyhi@ clinical program allows the students to form a
foundation of knowledge that grows as new inforomais presented, allowing it to become functiomal a
integrated. The strong knowledge base preparesigr@sito confidently enter the work force and peact
safely. The self-regulated learning provides thamseor the student to maintain competency anadmtirtue
to develop expertise in his field. Instructionalthuls that promote deeper learning and supporeaehient of
student learning outcomes allow clinical programgraduate students who are safe practitionersajpable
of meeting the challenges of the changing health eavironment.

As we gain greater understanding of how technology pedagogy interact to promote student learning,
we can provide supportive learning environments satisfy the needs of all stakeholders in the atiocal
process. Institutions of higher education can fysising costs associated with technology innawatihrough
sound assessment practices. Finally, instructorsleaelop more effective and efficient formativeessment
methods that identify levels of comprehension eallligey can adjust instruction to meet the needguafents
in a timely manner and engage in positive intecadtithat allow the students to become more progaicti
learners.

Limitations of the Study

The study was conducted at a small, private, fiastbed college which offers primarily degree program
related to clinical health care. Classes are gépemry small (25-35 students per section), aref¢hare only a
few sections offered per semester. The appliedslotagy course that is the focus of the study ferefd only

in the spring semester of each year. This factoitdithe participants available to participateha study.
7



Because acceptance to the clinical programs is ettive, students are protective of their gradenpoi
averages, and they often withdraw from courses iolysemester, rather than fail the course. Thisofafctrther
threatens the number of participants. The low numbgarticipants threatens the reliability of gtady due to
potential sampling error and failure to controldylperrors.

The quasi-experimental AB design of the study ipoaaited both a treatment and a control group to
better control for teacher effect and student aff@ecause each group served as treatment anaont
alternately, the specific effects of utilizationARS were isolated during the period in which theup served
as treatment. The final examination score refleetpaal treatment of both groups, resulting in aceial effect
of both groups. The design strengthens the intesaality of the findings. In addition, both quatative and

gualitative measures were used in an attempt talegth and breadth to the study outcomes.



Chapter Two
Literature Review

There is a plethora of literature that exploresvi@ous aspects of learning. The complexity of the
learning process provides a rich environment feeagch, as it is difficult to isolate one aspedeafning from
the multiple factors that contribute to the procddss literature review presents what is currenttglerstood
about active student-centered learning, studerdgamgent, conceptual and metacognitive learningctiie
pedagogical methods of instruction and use of teldgy in the classroom to establish a theoreti@hework
that investigates and explains how the use of agdieesponse systems in the classroom impact studen
learning.
Student-centered Learning

A variety of learning theories have emerged ovenyhars, as educators and scientists attempted to
optimize both student learning and instructionathuds. Traditional educational practices, basethen
Behaviorist philosophy of learning, presents infation in lecture format, where the instructor bsitbe
information through instructional sequences based pre-designed instructional model (Dori & Belghe
2005; Lefoe, 1998). This teacher-centered envirarirpeesents the instructor as the content expeliyesing
knowledge to the passive learner (Akerlind, 2004tiB. Belcher, 2005; Larson and Ahonen, 2004).

Traditional lecture based teaching fosters rote orgrearning for test content and promotes little
comprehension of contextual aspects of the mat@ederin, 2005; Case & Gunstone, 2002; Diaz-Lefepv
2004; Dori & Belcher, 2005). These traditional piges have been adequate to educate technicalnmeisa
the nation’s industrial development period; howetaey have been criticized for failure to meetiieeds of
today’s graduates in the global market. The knogeeaicquired is considered inert knowledge, whidk fa
establish the foundation of complex problem sohang critical thinking necessary to compete in ysla
competitive global economy (Tynjala, 1998; Wein&803). There is the added dimension that student

confusion and boredom occur within 10-20 minutesaditional lecture (Larsen & Ahonen, 2004), wathly



25% student retention of the material at three sidnlfowing the presentation and 10-20% three datyes
(Mclintosh, 1996).

Information processing theories, from the cogniseence tradition, provide a more scientific apyoto
to understanding the learning process. Mayer (198@2) explains that knowledge construction recuiinat
the individual select, organize and integrate tlagemal in working memory, tying it to establishetbwledge.
New knowledge is based on experience and existogvledge. The learner actively selects new inforomat
organizes the information for learning, and intégganew experiences with existing knowledge. Men®ry
stored as schemas, or “frames”, and when new irdbom is introduced, the learner maps that inforomat
against old frames, overwriting old relationship&m@owledge in respect to the new information (Adam
1989). This process requires active integratiowbeh sensory systems, working memory and long-term
memory. Several brain areas must be stimulatedigimaously, forming new neuron connections and
establishing the network representing new knowlgilgesson, 2002). The multi-sensory presentation of
material stimulates multiple areas of the brainutianeously, gaining greater synaptic activityfo@mory to
occur (Schunk, 1998). New information is spontaisgoaonstructed within the working memory. Instarst
explain content and model strategic processingeteproviding a conceptual foundation from whibb t
students can develop their own knowledge (Muthbikids& Borkowski, 1995). An effective curriculum
continually ties new information to old informatiand contextual relationships (Rauk, 2003).

Learning is a developmental process. Students tlalways process information presented by the
instructor as intended, or they often construdr thn meaning to the information presented (Sch9i98).
In addition, individuals vary in the manner in whithey process information (Lyons and Languis, 2001
which is highly influenced by the individual’s bagly, personality and temperament (Wesson, 2002cHirg
methods must be aligned to the level of studeneldgwment, and the students should be challengeartow
greater development. Instructors could facilitdéeration of information through repetition andegtions

(Rauk, 2003).
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Constructivist theory proponents perceive lear@g@n active process, whereby the learner construct
his own knowledge, based upon past experiencethantbntext within which the learning occurs (Apialiel,
Huber & Moallem, 2001; Cornford, 2002; Downing, 20Qefoe, 1998; Mayer, 2002; Motschnig-Pitrik, 2005
G. Ryan, 1993; Tynjala, 1998). The instructor spansible for supporting the process of constrgctin
knowledge, rather than providing the knowledge &3sen, 2003; Lefoe, 1998). The student must beanme
active participant in the learning environment tlgl sequences of instructional activities, relathmey
information to real world experiences (Lefoe, 1988npson and Nist, 2000; Wisker, Tiley, Watkins, l\&fa &
Thomas, 2001). The instructor becomes a faciliteolearning, as students engage in concept magleking
a variety of tools and resources (Jonassen, 2003s3en, Strobel & Gottdenker, 2005).

Social constructivism, particularly, proposes flearning occurs within a group setting, rather thaa
property of a single individual (Dori & Belcher, @8). Dialogue is an integral component of learnbegause
deeper learning is facilitated through the socitdnactions between peers and instructors (Appteéeal,
2001; Downing, 2001; Lefoe, 1998; Napell, 1978)Passistance offers different perspectives angbreag
strategies (Applefield et al, 2001); Crouch & Maz2001; Dori & Belcher, 2005). The instructor gesdhe
learning process through thought provoking questidfapell, 1978; Rauk, 2003; Simpson & Nist, 2000),
challenges to one’s beliefs and values (Umbach &wagnski, 2005), peer collaboration (Crouch & Mazur
2001), explanations, and timely support and feeklipfgaderin, 2005; D.L. Butler & Winne, 1995; Cooper
2000; McCune & Hounsell, 2005).

Barr and Tagg (1995) identified the emergence mdwa educational paradigm which focuses primarily
on the production of learning, which is replacihg traditional paradigm of instructors producingtiaction.
The shift is fueled by many factors. Greater acte$sgher education (Barr & Tagg, 1995; Koljatickduh,
2001), coupled with increasing costs of higher atioa and the need for graduates to participatepeditively
in the global economy (Barr & Tagg, 1995; Kuh, 2Q)0tave facilitated the instructional paradigm ajpan

(Applefield et al, 2001; Kuh, Laird, & Umbach, 2004
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Cornford (2002) proposes that three “pervasive ltdians, technological, economic and social in
nature,” have in fact changed the nature of wdtHl, and knowledge. Continued learning throughd life
span will be required to keep abreast of the chrangkill and knowledge requirements. Individuald weed to
be able to learn and process new knowledge quigkiis requires metacognitive, self-regulated laagrskills.

Traditional quality outcome measures at collegesuamversities, such as number of doctorally
prepared faculty, admission selectivity, financedources and library holdings no longer hold éwel of trust
that they once held (Umbach & Wawrzynski, 2009)lI€ges and Universities must answer to legisleaos
parents in regard to the demands for significaprovements in undergraduate education (Chickering &
Gamson, 1991).

Student Diversity

There are more students attending college, mamhom are less prepared for rigorous study (Koljatic
& Kuh, 2001; Kuh, 2003). Student populations argy\dverse, adding a complex range of student negds
the equation (D. Collins, 2000: McGlynn, 2005). fihare currently three different generations ditranal
and non-traditional students in the college classréoday; each with individual characteristics,ues,
learning needs and preferences (D. Collins, 200&zDefebvre, 2004; McGlynn, 2005), and any combama
of which can be enrolled in a given course simdtasly.

According to the National Center for EducationatiStics(2006), 44% of students attending college
are classified as non-traditional students. NodHi@al students are defined as older studentsrgdly over
the age of 25, who are returning to school afterttaundergone some critical life event. Criticakats may
include searching for a second career, or forsh éareer, after having raised a family or termadad marriage.
Non-traditional students generally work full tineedupport themselves and their families. They offiave
school-aged children at home. Some may have coedplegh school or may have received a General
Education Degree (GED). Many have been separabed tiie academic setting for several years. Othags m
have an advanced degree in a different disciplihese students have responsibilities, personatssand

demands on their time far greater than the trashligtudent. All of the generations are represehnyedon-
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traditional students, and they contribute to a \vgrse class makeup, but require different lewyni
environments than do traditional students (Jusii@ornan, 2001).

Baby boomers were born between 1946 and 1964eindbial aftermath of WWII (Fowler, 2004). They
were instrumental in the gender-wars, the spaae atergate and the war in Vietham (Oblinger, 2003
Many of the baby boomers are technologically ndie&jng grown up in the era of land-line telephoaed
television (Fowler, 2004). Boomers resist changd,ae more likely to accept being micro-managed.
Teamwork is important, and they are motivated tiggiand pay raises.

Generation X-ers, born between 1965 and 1981 naependent and entrepreneurial, and they challenge
traditional methods (Fowler, 2004). Many were rdibg working mothers or divorced parents. They are
willing to work hard within given time parametefofvler, 2004), preferring a balanced life. Theyengnced
the reality of the U.S. stock market crash, Cheyhdbhallenger and Exxon Valdez (Oblinger, 2003)ey
were alive when the first computer disk was sold eomputers were introduced to individual homes and
educational settings (Oblinger, 2003). They areatiVe in using technology, although they werebwt into
it, and they often prefer interaction with techrgptaather than with people (Collins, D., 2000).

The new wave of students are called Millenials,Nle¢ generation, and generation Y (Fowler, 2004).
Millenials were born between 1982 and 2000 (Fowd604). They have grown up with technology, emlmgci
it in every aspect of their lives (Van Horn, 20@&)d viewing it as a natural part of their enviromtn@owler,
2004; Oblinger, 2003). Millenials are racially agtthnically diverse (McGlynn, 2005; Oblinger, 2003)0% of
whom have at least one immigrant parent (McGly@®5). Millenials grew up during a time of prospgri
and are used to being indulged (McGlynn, 2005) yTidentify with their parent’s values and are clez¢hem
(Oblinger, 2003). They gravitate toward group dtigg and are fascinated with new technologies (Myr&
Smark, 2006; Oblinger, 2003). They rarely read Ispblate busywork, and expect instant feedback ("Hwv
new generation of well-wired multitaskers is chaiggtampus culture”, 2007). The Millenials stayroected
(McGlynn, 2005). Between 87% and 94% of them usarternet regularly (McGlynn, 2005; Oblinger, 2D03

and most communicate freely through e-mail and teessaging. Because Millenials grew up with techgpl
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they are used to interactive inquiry and haveelittilerance for traditional lectures which encoerpgssive
learning (Murphy & Smark, 2006). They are often emoomfortable with technology than their teachansl
they are often disappointed with the level of teatbgy in their schools (Oblinger, 2003).

Classes have become significantly larger, with Bment numbering in the hundreds of students at
times, particularly in large auditorium style le&halls (Debevec,Shih, & Kashyap, 2006; Druge§30
Jacobson, 2005; Skiba, 2006). High absenteeiratagye classrooms also prevent student-instructor
interactions ( Baderin, 2005; Debevec, et al, 2@Méiger, 2003; Jacobson, 2005; Larson & Ahonen4200
Moore & Miller, 1996). These factors have contrduito the recognition for the necessity of qualgurance
measures that identify measurable student outc¢atdteldt et al., 2005; Coates, 2005; Koljatic & Ku2001;
McCune & Hounsell, 2005; Pike & Kuh, 2005).

Student Engagement

Chickering and Gamson (1991) publist&ssien Principles for Good Practice in Undergraduate
Education, in collaboration with other well known educatofdite time. The seven identified principles were
identified from educational research spanning flieeades, and they established a foundation fotipeadhat
foster desirable student outcomes (Chickering & €&am1991). The seven principles include: encoaagi
student-faculty contact, encouraging cooperationragrstudents, encouraging active learning, givirognpt
feedback, emphasizing time on task, communicatigly expectations, and respecting diverse talerdsaays
of learning. These findings, along with findingerr later research, served as the foundation for the
development of the National Survey of Student Eegagnt.

The National Survey of Student Engagement (NSSB)project funded by the PEW Charitable Trusts,
the results of which were first published in 208@lf, 2001, 2003). NSSE is established around five
benchmarks of student engagement, which studentsipe are quality criteria for excellence in edima
(Carini, Kuh, & Klein, 2006; Kuh, 2003; Reisberd)). These benchmarks include level of academic
challenge, active and collaborative learning, strdiaculty interaction, enriching educational expeces, and

a supportive campus environment (Coates, 2005h (R001) supports the use of NSSE benchmarks for
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several reasons. The practices that they reprasemasily identified as good practice in educatipn
instructors, administrators and laymen. They predpirical evidence of student engagement in duncdly
sound activities (Kuh, 2003; Pike, 2006). Finathgy provide data that allows comparison of student
performance between types of institutions (Kuh,1300

Engagement is defined as the manner in which dimidual involves himself in a task or activity
(Hedman & Sharafi, 2004). Bowen (2005) identifiesr related, but different, kinds of engageme&tutient
engagement with the object of study’ occurs whenstindent gains direct experience with something ne
Students examine, evaluate and experience the pteareoand build knowledge in response to it, detanyi
what is previously known and what is unknown (Boyw2®05 McCune & Hounsell, 2005). Instructors employ
frequent short-term feedback, writing assignmerdsperative learning activities and learning comities to
facilitate this form of engagement. ‘Student engagget with the learning process’ occurs when thdesttis
actively constructing his knowledge through papi&tion in discussions and research, frequent st
feedback activities, asking questions, workingataboration, problem solving, etc. Students ar@lehged to
integrate new knowledge with previously learnedwdaalge and to become transformed, questioning tveir
beliefs as they become more aware of other tri8bsén, 2005). But students are often very resigtant
transformation and often feel that discussion ghounly strengthen their already held beliefs (Bow2g05).
‘Engagement with the contexts in which the subpécttudy is situateds a form of multidisciplinary learning,
which adds another dimension to learning. As thdestt experiences complementary disciplines and
perspectives on an individual subject, the studams breadth of knowledge and provides a linkhé&dutside
world. Ethics are incorporated when social andcobaintexts are incorporated. This can shape pasrior
future learning (Bowen, 2005). It is often felt tfengagement with the human condition’ is the most
compelling and important of the four. As humans,are both capable and responsible for learningtabou
humanity. This engagement builds cultures, andflaénces and validates goals set within discigliiebrings
a personal relationship to learning for the studimfives meaning to what is learned and provilggport for

the constructivist theory of learning (Bowen, 2005)
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Umbach & Wawrzynski (2005) found that colleges wi#hulty who incorporate active learning and
peer collaboration in the learning environment waeslited with high levels of student engagemehis s
particularly true for first year students and semi@ascarella, 2001; Umbach & Wawrzynski, 20@S)well as
for under-represented populations of students @raklta, 2001; Wasley, 2006). Student engagementigical
factor for student retention (Kvam, 2000; UmbacW&wrzynski, 2005; Wasley, 2006).

Metacognitive Development

There is a growing body of knowledge about howralvidual’s epistemological beliefs about
knowledge and learning impact their learning (BugleNinne, 1995; Duell & Schommer-Aikins, 2001;
Schommer-Aikins, 2004; Schreiber & Shinn, 2003)e Eipistemology, or nature, of one’s beliefs of klenlge
and learning are systems of implicit assumptiorslaiiefs held by students (Hofer, 2001; Paulsefefdman,
2005), and which change as students progress thitheg learning (Cano, 2005). Epistemological dfsliare
often unconscious, held very tightly, and are unfootable and difficult to change. Epistemologicalibfs are
embedded with other beliefs, which are cultural eefdtional, and which affect self-regulated leagnand
classroom performance (Cano, 2005; Duell & Schom#ilens, 2001; Paulsen & Feldman, 2005).
Epistemology is formed by many factors such as ggeder, parental education, socio-economic staausy
family environment, etc., and is unique to the widlial. The belief system plays a critical rolestndent
motivation and development of self-regulated leagniThe beliefs serve as a lens through which siisde
assess academic tasks and their own performanoastomand interpret tasks; and, develop behavioral
strategies for effective learning (Paulsen & Feldn005).

Schommer-Aikins (2004) conceptualizes personaltemisiogy as a system of independent, but closely
connected beliefs. Beliefs about learning cannastiated from beliefs about knowledge, which induhe
stability of knowledge, structure of knowledge, sxuof knowledge, speed of learning and abilitietrn
(Duell & Schommer-Aikins, 2001; Paulsen & Feldma@05). There are four distinct components of théimu
dimensional system of epistemological beliefs dasiified by Schommer: 1) fixed ability; 2) certain

knowledge; 3) simple knowledge; and, 4) quick leagr(Paulsen and Feldman, 2005; Schommer-Aikin8420
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Schreiber & Shinn, 2003). Fixed ability relateghe ability to learn on a continuum from ‘genetigal
predetermined’ to ‘acquired through experiencert&la knowledge can be measured on a continuum from
‘knowledge is absolute’ to ‘knowledge is constargiplving’. Simple knowledge can range from
‘compartmentalized’ to ‘highly integrated’, or imt@oven. Finally, quick learning grows from ‘knowigelis
quick’ to ‘knowledge takes a great deal of timea@®en & Feldman, 2005). The continuum of each amapt
reflects the characteristics of the learner onctin@inuum from novice learner to self-regulatedrea
(Schommer, 1990, 1994).

A learner’s epistemological beliefs are directliated to learning strategies they employ (Case &
Gunstone, 2002; Dahl, Bals, & Turi,2005; Hofer, 20Paulsen & Feldman, 2005; Schreiber & Shinn, 20@3
their motivations for learning (Paulsen & Feldma@05”, to the quality of learning that occurs (C&se
Gunstone, 2002; Dahl et al, 2005; Hofer, 2001; &aulk Feldman, 2005; Schreiber & Shinn, 2003), tand
student resistance to developing self-regulatadhlag behaviors (Akerlind, 2004). The naive leaisdess
likely to question the depth or application of kredge, since their beliefs affect the interpretaamd
application of the knowledge (Schommer, 1990; SahemAikins, 2004). Students’ beliefs must be
challenged; they must be exposed to advanced kdgeland different ways of thinking in order to chan
their belief systems (Schommer, 1990).

As early as 1975, Marton and Salj6 identified tvesib levels of learning processing which they latel
deep-level and surface-level. These levels cormedgad with the different degrees to which the stuflmcused
on the components of the material presented. SaH&ae! learners primarily focused on the textlifsghich
promoted rote learning. Deep-level learners focusethe significance of the material, which stimbethdeeper
thinking strategies.

Current literature generally identifies three bagyproaches to learning (Case & Gunstone, 2003;200
Justice & Dornan, 2001; Olson & Scanlan, 20002nsatk & Geisler-Brenstein, 1991; Schreiber & Shinn,
2003; Sellheim, 2003), although there are some ndifterences in operational definitions by varicughors.

Surface learners generally spot and memorize {&etbheim, 2003). Motivation for learning is usyalélated
17



to fear of failure or desire to complete a couBaface learners focus on specific comparison gspeithin a
text sequence, rather than on more important paugace learners often lack orientation towardwhele, as
they memorize detail.

Strategic learners are more often influenced byecdnrather than the task itself (Sellheim, 2003).
Strategic learners tend to be competitive and arévated by achievement of high grades. Althougatsgic
learners vary their approaches to learning, treecéten an incomplete level of understanding acdev
Strategic learners use either superficial or deaming processes, depending on which they pereeive
produce the most success according to course ¢andrassessments administered (McMahon, 1999;
Motschnig-Pitrik, 2003; Seale, Chapman, & Davey)20Tynjala, 1998).

Deep learners are motivated by interest in theestilbpatter, recognizing the relevance of the malteri
(Sellheim, 2003). Studying focuses on the intentemanderstand the subject’'s meaning and relaks tas
previous knowledge and experience. Deep learngyesmstructure to the whole task, relating theviddal
parts to the whole. With a deep approach to legtrstudents seek out the author’s meaning, integrat
components and relate new ideas to previous kng@eladd experience. The most important aspect ofifea
is to see and understand the relevance of thennafioon. Deep learners tend to extrapolate beyoadplecific
content presented. Additional information is seacchut, contrasted, evaluated and organized imoequs
(Schmeck & Geisler-Brenstein, 1991).

Schmeck and Geisler-Brenstein (1991) define leskisformation processing slightly differently. The
deep learner mirrors previously presented deepilegicharacteristics. However, the agentic leaimer
identified as one who approaches learning frorntete of facts and from serial processing. The &gen
learner completes one task at a time; is often gwedmembering names and formulae; and performtesrkmn
factual tests. The elaborative learner uses priomkedge as an information resource and referenoeder to
make associations.

Case and Gunstone (2002) also identify three appesato information processing with some minor

differences to those already presented. The infbomabased approach is similar to agentic and sarfa
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learners, who primarily study to gather and remanmdfermation. The algorithmic approach is idemdfias
studying with the intent to remember calculatiortmoes for solving problems. Students focus on netho
rather than understanding. Learners try to rememsdletion methods by performing the task over aver .0
Both the information-based and the algorithmicreas perceive an overwhelming lack of being in runt
relative to time management, and they avoid tintesaming study activities. The conceptual approachses
on understanding concepts. Conceptual learnerstdedo link prior knowledge, other subjects, agal fife
situations; reason out situations from principba®g use their own words to explain concepts. Timeegotual
learners value the understanding of the informadioth are willing to invest the time necessary tdeustand it.

Wynne (1996) proposes that the metacognition mioded)s together two entities, knowledge objects
and cognitive operations we use to understand thiée student develops strategies to learn, whicbrapass
several tactics. As the student receives feedbatdrijal and external) related to his learninghef object, he
can select different tactics from which to incretisebreadth and depth of his knowledge. He desssielf-
regulated learning as a two phase process. Thehese requires students to identify and clahgylearning
task, identify the learning goal, and develop aptareach the goal. The student relates storggamation
to the context. The second phase initiates whestildent begins to enact the tactics and stratefie
process continues as the student monitors hisitgptiirough various internal and external feedback
mechanisms and adjusts his tactics accordinglginBit to metacognitive learning is the studentseptance
of responsibility for his own learning (Cornford)@) and the ability to monitor his cognitive dey@hent
(Winne, 1996; Zimmerman, 1998).

When instructors utilize the multiple method appiofocused around student centered active learning,
the information is solidly secured in the studen¢'servoir of knowledge and is easier to retain ratigeve
(Thompson, Licklider, & Jungst, (2003). The proctesders the metacognitive development of crittbalking
(Tynjala, 1998). Critical thinking has been studiedducational research for many years, and has tefined
in a variety of similar ways. Generally, critichirnking refers to the skill of using cognitive ge&gies in a

purposeful, goal directed manner to increase tl@ads for a probable outcome (Burbach, Matkin, &zFr
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2004; Halpern, 1999). Critical thinking is a skilghly valued by employers (Burbach, et al, 20@fhgouraged
by the government (Burbach et al, 20@bates, 2005), and often proposed as the primagugte learning
outcome of many colleges and universities (Pike#K2005). Yet there is compelling evidence thidhoaigh
many instructors proclaim that their instructiostrs critical thinking, the effort falls somewlsaiort of the
desired target (Burbach et al, 2004, Connor-Gre20@0).

The development of critical thinking skills, a coomgnt of metacognitive learning, has been relaied t
conceptually based information presented in realdveducational contexts (Barrows & Tamblyn, 198@se
& Gunstone, 2002, 2003), open-ended written assagsn(McCune & Hounsell, 2005), peer collaboratod
discussion (Barrow & Tamblyn, 1980; Burbach e&lQ4; Crouch & Mazur, 2001; Hoover, 20 fferson,
2001; G. Ryan, 1993), learning autonomously (Bodka&995; Butler, 2002, Cleary & Zimmerman, 2004;
McMahon, 1999; Paulsen & Feldman, 2005; Schunk519005; Sperling, Howard, Staley, & DuBois, 2004;
Winne, 1996), reflection (Burbach et al, 2004; Mgidke, Weston, Beauchamp, Wiseman & Beauchamp, 1999;
McMahon, 1999; Ngeow & Kong, 2001; Plack & Santgs2€©04; Thorpe, 2000), structured and challenging
guestions (Burbach et al, 2004; Crouch & Mazur,2200apell, 1978), student engagement with content
(Ahlfeldt, Mehta, & Sellnow, 2005; Bowen, 2005; @aretal, 2006; Coates, 2005; Hoover, 20BBward,
2002; Koljatic & Kuh, 2001; Murphy & Smark, 2006ike & Kuh, 2005; G. Ryan, 1993) service learning
(Burbach et al, 2004) and constructive feedbackdeBin, 2005; Motschnig-Pitrik, 2005; Schunk, 20@H)of
which are considered active, student centeredile@sirategies. In order to develop critical thimgiskills,
students’ assumptions, beliefs and values mushakenged (Plack & Santasier, 2004). They mustaepl
alternatives and develop a level of skepticismroleoto understand the contexts that influence theay think
(Plack & Santasier, 2004).

Critical Thinking has been identified as a comhbwmrabf cognitive skills and attitudes that sparefiv
domains: inference, recognition of assumptionsuydean; interpretation; and, evaluation of argunsent
(Wilson, 2000). It is associated with several elata®f reasoning: purpose of the thinking, keyessu

guestions being considered, assumptions, poinieaf,\evidence, concepts and ideas, inferences or
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interpretations and implications or consequencetu@ & Slama, 1999). Critical thinking is not annatic,
but it can be learned (Tapper, 2004). Howevas, a process that develops over several yearssamgroduct
of exposure to diverse perspectives and challetogas individual’s values and beliefs that occuerothat time
(Halpern, 1999) Students often have very limitedarstanding of what critical thinking entails. Acgimg to
Tapper (2004), critical thinking involves questiogj evaluation, analysis, reflection, inference pmgiment.
Students, as well as faculty, often resist the ghdn more active, responsible learning activi(fdeerlind &
Trevitt, 1999; S. Hall, Waitz, Brodeur, SoderhoBnNasr, 2002). Change theory (G. Hall, Wallace, &ddett,
1979) suggests a model of resistance related toecos held by the individuals required to makecth@nges.
Acceptance is a process that occurs when the amhbave been met. This model can be applied to the
resistance encountered when students initially@pate in new instructional methods, particulahgse that
require an active immersion into the learning psscén a study with reluctant high school learr{P@niels &
Arapostathis, 2005), the authors identified sevieta¢érent needs learners required to become agtvejaged
with the learning process. These included, but wetdimited to, the need to be able to succeezinted to
feel that the learning was building up to somethiager; interest in the content; and, recognitbability.
Akerlind & Trevitt (1999) recognized that studentdiose main educational experiences were as passive
learners, were often set up for failure when sutjdémust into environments where there was greater
autonomy in learning for which they were unprepakgtective learning for many students is a paradsgiift
of how students conceive of, and approach, learrimgquires increased independence in the legnmiacess
and can be very stressful for the learner. Chaagebe approached through force or persuasiont mwalves
both attitudinal and conceptual changes on thegddhte learner (Jackson, 2004). In any case tr&éz must
accept ownership of the learning process and beeose#f-regulated learner. Students must value good
thinking and work to achieve it.

Social-cognitive theory supports three phasesarhiag in the self-regulation process (Schunk &
Zimmerman, 1997). The initial phase requires sblesvation, where the learner pays deliberate taiteto

specific aspects of his own learning behaviors. §él€judgment phase occurs next, as the learmapaces his
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current performance to some standard. Finallys#liereaction phase emerges as the learner evalhistewn
performance. The opportunity to engage in peeabollation and discussions in the student centéasdroom
provides a rich environment for the developmerthefautonomous learner.

Modeling is an antecedent to self-observation. &ttglobserve the instructor and their peers’ legrni
behaviors, and then model the behaviors. Schunk@i&rman (1997) note several levels of self-reguat
that occur as the learner progresses through the #tages which identify the social-cognitive tieteships.
Modeling is a very social activity, where the learmimitates the general form of the model. Thisest
apparent in motor performance. The self-contraée@| occurs when the learner develops the alitityse
strategy and becomes independent when performakg.tat this level there is an internalization theturs,
based upon the model standards. As the learneamsgtitally adapts learning strategies to changerggnal
and contextual conditions, he becomes a self-régpilaarner. A shift from social to self sourcesuwos.
Learners can be instructed in self-regulated learbehaviors (Cleary & Zimmerman, 2004). When leesn
are empowered to self-regulate, they become praalgarners, and they become motivated to continue
learning (Jensen, Gwyer, Shepard, & Hack, 2000)eMihstructed in goal setting, self-monitoring @edf-
reflection, they are able to self-generate thoudbtdings and behaviors that are planned and adapased on
performance feedback and attainment of self-sdsd@deary & Zimmerman, 2004). Student goals mest b
realistic and challenging, yet attainable (Schur¢90).

Instructional Strategies

Effective student centered, active learning envirents provide the opportunities for students to
construct knowledge in the manner best suiteddgsthdent. Instructors are very important to tlaerimg
process. The instructor facilitates the learninecpss by incorporating teaching strategies whicimticbute to
the breadth and depth of content knowledge, assidents in learning how to organize knowledge raaou
major concepts and principles, enhance retentidr@tnieval, and contribute to student developnoént
metacognitive abilities” (Thompson et al, 2003ud&nt centered approaches to learning resultspnoved

learning outcomes (Confessore, 2003; Kuh, 2003)edisas overall student development (Kuh, 2003
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increasing respect for self and others and inangaself-confidence (Confessor, 2003; MotschnigHRifz005).
Students themselves, perceive self-directed legrsnmportant, particularly the more they paratgin the
environment and come to understand the degree itthwdarning occurs (G. Ryan, 1993).

It could erroneously be assumed that the instrum#oomes somewhat obsolete in the student centered
culture. In fact, the instructor becomes even nim@ortant in designing pedagogically sound learning
activities, which challenge and interest studedtsdents who are active in the learning processepas
greater learning outcomes from their undergradedteation in institutions where faculty create emvinents
which emphasize effective learning strategies (€88lagle, 1969; Umbach & Wawrzynski, 2005).

Educators continue to seek methods by which tditiste more active processes in the classroomi@nd
assess the quality of those learning activitieso Bwategies that have gained merit in recent yerard)
challenging the students to apply and use thenmétion by asking carefully constructed questionstitmulate
deep thinking, and 2) facilitating peer collabaratin construction of knowledge.

Questioning Strategy

Questioning has been a very common and effeativeint clinical education for many years (Graffam,
2008), because it stimulates critical review obmfiation in real world contexts. Effective quesingncan
stimulate metacognitive practices and developreent,it can provide the means by which studentsrheco
self-directed learners (Wiggins, 1992). Questiorengages the student with the information and gl#oe
material in contexts that broaden its applicati@Questions guide thought processes and direct discuto add
depth and breadth to the meanings (Bean & Petet®&8; Graffam, 2008). Inquiry challenges the leato
move beyond mere data; to adapt the data to thextoiThe depth to which students learn is direclgted to
the level at which the questions are asked (Ki®§51 Thomas & Holcomb, 1981). Questions should be
designed to provoke thought and to allow studeptession (Beatty, Gerace, Leonard, & Dufresne, 2006
Crouch & Mazur, 2001; King, 1990, 1991; Martine299; Napell, 1978; Thomas & Holcomb, 1981; Wiggins,
1992). Students require frequent opportunitiesottser complex issues and integrate them befongbe

challenged (King, 1990; Napell, 1978icol, 2007).
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However, the benefit that questions hold for leagris only as great as the degree to which thetipmes
challenges the student and guides the learningepsa@ing, 1995; Thomas & Holcomb, 1981). While gnan
instructors report that asking questions stimusaiielent learning, that perception is often mislegdbecause
guestions are often asked on the level of basitech knowledge, rather than stimulating integratd
concepts and application of material in differeoitexts (Graffan, 2008; Sellapah, S., Hussey, Ta¢lBnore,
B. & McMurray, A., 1998). Thomas and Holcomb (1984d0)nd that in classes where teachers spent the
majority of time reviewing factual material, theidéents performed lower on IQ tests, while studertitsse
teachers facilitated more cognitive processes padd significantly higher on cognitive assessmertgir
findings supported the belief that students leathealevel to which they are challenged.

Literature related to assessment of student leqmmiticomes has presented very conflicting opinions
regarding which types of questions are most effectiMany experts feel that multiple choice formadsess
students on only a very factual basis (Hancock41®8artinez, 1999; Thomas & Holcomb, 1981), andpsup
only constructed response assessments which chalt#ndents to higher levels of thinking. Multipleice
formats are often preferred over other formats beedhey are less costly to develop and adminiséee very
high test reliability and they have nearly perfemring reliability (Martinez, 1999). Although tleeare some
disadvantages to multiple choice format questiam®n constructed according to specific taxonomiele
they have been shown to assess higher cognitiwaidumnskills (Haladyna, 1992; Hancock, 1994; Mastin
1999).

In recent years, the push by accrediting agenoresducators to demonstrate effective formativeals
as summative assessment of learning effectivetzgs{rom, 2006) has called attention to varioussway
which formative assessment can be addressed. Feenagsessment provides timely feedback to both the
student and the instructor regarding the qualitieafning, and it has a direct impact on the dgualent of
values and beliefs about a selected professiortrenstudent’s image of himself as a professionalg@trom,
2006). Because of the developmental role formagssessment holds, it is the responsibility of hiogh

instructor and the learner to participate.
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The concept of accountability for student learrsigot new to education. For years, institutioagen
used summative data to support student acquisifitnowledge, such as grade point averages anésoor
standardized examinations. As early as the mid¥’s9%esearchers identified the variance betwestnuiators’
perception of student learning and the actual le¥&howledge that students achieved. The devesoprof a
taxonomy of cognitive behaviors, by B. S. Bloom &mlcolleagues in 1959 was the result of suchiesud
(Hagstrom, 2006). The six level hierarchy of leagis well known to educators and researchers.alike
original taxonomy identified learning benchmarkatteducators have used in formative assessmetidsrgs.
While the taxonomy addresses the breadth of studamnting, many educators and researchers feelhtbat
taxonomy fails to address the types of learning dlsaur, and it reflects a teacher centered enmient
(Blumberg, 2009; Krathwohl, 2002).

In 2001, A Taxonomy for Learning, Teaching, andésssng: A Revision of Bloom’s Taxonomy was
published by several of Bloom’s associates (Blump2009; Bumen, 200 Hagstrom, 2006; Krathwohl,
2002). The original taxonomy arranged levels ofrieay from knowledge to evaluation, in a unidimemnsil
model. The developers of the revised taxonomy heweganized the model as two dimensional, by atigi
four level cognitive-process dimension (horizorteik), with a six level knowledge dimension (veatiaxis)
(Blumberg, 2009; Bumen, 2007, Hagstrom, 2006; Kwath, 2002). The knowledge dimension levels have
been scaled from remember to create, and eachiseprdsented in the verb form. The cognitive pssee
dimension is scaled from factual knowledge to megadive knowledge. The taxonomy provides a scheme
address both breadth of learning outcomes and adpdlarning process. Utilizing the revised taxorycs a
format upon which to build formative assessmentsuess more closely matches the student centered
environment approach to learning (Blumberg, 200§dttam, 2006).

The manner in which questioning can impact a sttislengnitive processing can be supported by
comparing progressive questioning to reading cohmgrsion. In investigating aids to facilitate text
comprehension, Mayer (1984) developed a model wiligttrate how the student processes reading text

through a three step process for meaningful legrrisly manipulating aspects of text organization and
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emphasis, Mayer proposed that, as a student reagl e selects information from the text and atids
information to working memory by focusing attentitanit. As the student processes the informatiolnisn
working memory, he builds connections to previousdrned facts and organizes the information into a
coherent and structure. Finally, the student irstesg that content with other familiar knowledgestures
already stored in memory. This process essentialilgls external connections, thereby moving theemat
into long-term memory. Generative learning, ordl#ve processing that occurs in the learner duheg
learning process, is promoted by questioning methgtudents are more likely to work hard to undecthe
content, when they feel involved (Mayer, Stull, @eluw, Almeroth, Bimber, Chun, Bulger, Campbell, dfrti
& Zhang, 2008). An instructor can conceivably faate similar processing through the sequentialgppred
guestions according to a taxonomic structure.

The primary purpose of asking questions is to dateudiscussion, providing the opportunity for
students to share perceptions, assess their uadeirsy of the material, challenge ideas and fatdithe peer
collaborative model. As students engage in queston discussions, they must apply core concepltts an
express their perceptions, thus engaging the stwdénthe content. However, there are barriersftective
guestions and group discussions. S. Hall, et &2P6und that teachers often find it difficultgenerate
guestions at levels required to stimulate deepefiedtive class discussions. Additionally, studearts often
reluctant to participate in class discussions (B&&reterson, 1998). The reasons for this reticeacg. Some
cultures do not encourage questioning in educdtemaronments (Girgin & Stevens, 2003). Some
international students, particularly those of Astaifture, are raised to be polite listeners whadagainst loss
of ‘face’ (Watson, 1999). Older non-traditional démts tend to participate more in open class désons,
while traditional students tend to be non-talkéteWard, 2002). Other students are too intimidatethle
potential embarrassment, and lack of confidend¢beir own knowledge to openly risk being incornetten
discussing new material.

Educators have understood the value of peer coliéiba for many years. Problem-based learning

practices (Barrows & Tamblyn, 1980; Dunlap, 20G8fefson, 2001; G. Ryan, 1993) and project based
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learning (Lou & McGregor, 2004) evolved from thisilpsophy. Students work in small groups with an
instructor facilitator to solve problems basedealrworld contexts. Students research individapkats of the
problem and report the findings to the rest ofghmup, thereby supporting the learning of theirrpeBeer
collaboration has been credited with improved sttdeitcomes (Hake, 1998; Lou & McGregor, 2084avin,
1991), improved critical thinking and problem solyi(Barrows & Tamblyn, 1980; Dunlap, 2005; Jefferso
2001), development of autonomous and self-reguldéarning practices (Barrows & Tamblyn, 1980; Cam|
2005; Jefferson, 2001; Motschnig-Pitrik, 2005; Nge®% Kong, 2001; G. Ryan, 1993; Tynjala, 1998), m&dp
for others (Barrows & Tamblyn, 1980; Slavin, 199iproved communication skills (Bou@ohen, &
Sampson, 1999; Slavin, 1991), improving class @adtion, and changes in students’ epistemolodpehéfs
about learning (Paulsen & Feldman, 2005; Reybd@12 Schommer-Aikins, 2004; Schreiber & ShiA@03).
Peers provide pooled expertise (King, 1991) angbrecal learning opportunities, often facilitatengealization
of knowledge and diversity in a student’s thougtaicesses (Leat & Lir2003). This in turn leads to improved
self-confidence and more complex learning.

While the focus of research on group collaboral@aening has centered on problem-based and project-
based, the factors that influence learning frontpean also be elicited through guided classro@ougision.
Small group discussion provides a non-threaterongnh for students to exchange perceptions and ttemo
problem solving processes that lead to deeper stateting of contexts. This feedback allows students
assess their level of understanding and to seek@ual explanation if needed.

Feedback

Timely feedback is critical to the learning procéBaderin, 2005, Butler & Winne, 1995; Eggert 2004,
McCune & Hounsell, 2005; Thompson et al, 2003).dbaek can be presented in a variety of ways and baus
reciprocal between student and instructor for optimeffect ( Baderin, 2005). Butler & Winne (1995pposed
that both external feedback and internal feedbackgsses are critical components of the self-régdla
learning process. In fact, internal feedback isnemted to an individual's epistemological beliefisl@an

impact whether or not a student expends the dffidgarn (Butler & Winne, 1995). Feedback on studen
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performance and on processes of learning allowestisdo develop greater understanding of instructor
expectations (Baderin, 2005); increases studefitsefidence (Cooper, 2000); facilitates greatetiwation
(Butler & Winne, 1995; Motschnig-Pitrik, 2005) attdance in class ( Hughes, 2005) and participatiariass
(Baderin, 2005); allows students to realize ernoithinking processes (Butler & Winne, 1995; Kulakt
2004); and provides an experience of realnessrandgarency which contributes to understandinggéig
picture” realities (Motschnig-Pitrik, 2005).

Feedback to the instructor allows the instruabdiotus on areas of confusion and to gauge students
understanding of material presented (Baderin, 2Bfghes, 2005). Feedback establishes a method of
formative assessment, which allows shareholdesslfeassess performance and make timely modifieatio
(Leat & Lin, 2003). Feedback can be presented fynaa quizzes (Cooper, 2000; Hughes, 2005), wgitin
assignments (Cooper, 2000; McCune & Hounsell, 280%schnig-Pitrik, 2005) scheduled appointments
(Baderin, 2005), or informally through class dissioas or e-mail communications. Feedback and facult
student interactions are highly regarded as inapbthenchmarks of student engagement in the uratkrgte
college experience (Carini, et al, 2006; Koljati&k&h, 2001; Kuh, et al, 2004; Nelson L. & Kuh, 20@%ke &
Kuh, 2005) and in improved student learning outce®lfascarella, 2001).

Effective educational strategies incorporate rplétfactors which provide both students and instmsc
with the tools they need to build effective leaanvironments where the student can construct laune,
guided by instructor facilitation and peer suppuwrteal world contexts. Technologies are now aldd that
contribute to the active student-centered envirortraad which support multiple types of learners.
Educational Technology

Technology is often viewed by faculty as a meansiprove teaching (Peluchette & Rust, 2005),
offering greater independence on the part of theesit (Akerlind & Trevitt, 1999) and access to sothiat can
be used to facilitate problem solving (Halpern, 39%nassen, 2003). The internet opens up the edoah
environment, providing 24/7 access to learning opymities through course systems, software anawuatri

hardware (Brewer, 2004; Juniu, 2006; Lefoe, 198®)eby enhancing the processes involved in legrnin
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(Hedman & Sharafi, 2004). When technology is intéga with education, students gain more experiaiitte
the manner in which knowledge is discovered, shanetishaped in various disciplines (Brewer, 2004jJious
software packages allow students to create muttedsional models (Jonassen, 2003; Jonassen 20@),
and have increased the need for critical thinkkilyssin order to use the programs effectively (ptin, 1999;
Marion, 2002) and to critically evaluate and det@erthe value of the information (Marion, 2002).

Use of technology and multimedia for active, stuemantered learning has also been associated with
increased student attendance in school (Baderff;ZDonnor-Greene, 2000; Debevec, 2006; Hughe%;200
Jacobson, 2005; Larson & Ahonen, 2004; Moore & &4ilL996). The extracurricular responsibilities of non
traditional students (Hughes, 2005) and lack dadriggt in traditionally presented lecture coursesdid &
Miller, 1996) have created high levels of absest@eiThere is great concern shared by faculty tiv@bdance
in class is critical to learning (Baderin, 2005uBer, 2003; Hughes, 2005; Larson & Ahonen, 2004¢ido
&Miller, 1996), because students miss experienges;eptions and insights that may be gained froen ged
instructor interactions and from engagement withabtive learning process and their peers (Bad2005;
Debevec, 2006; Jacobson, 2005; Larson & Ahonen4)200

However, the use of technology in the classroonotsvithout its disadvantages. Instructors are
particularly challenged to effectively utilize texiogy with pedagogically sound instructional aitids (S.
Hall et al., 2005), which allow students to becamntvely engaged in the learning process (HalpE?09).
Ongoing faculty development becomes paramountdrptbcess of providing current information and ever
changing technology in the classroom (G.Hall etl#179; S. Hall et al., 2002; Halpern, 1999; Wein2603).

Literature on the value of integrating technologyducation reveals significant conflicts of opmio
Advocates praise the versatility and opportunittegse multimedia in order to establish rich cotddar active
learning (Lefoe, 1998; Motschnig-Pitrik, 2005);develop critical thinking skills (Jonassen, 200 assen et
al., 2005) to engage student interest (Carini et al., 20060/ & Miller, 1996); to facilitate peer collaborai
(Crouch & Mazur, 2001); to assist students to prefpar class (Debevec, 2006); and, to addressdbdaof

different types of learners (Diaz-Lefebvre, 2004).
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Richard Clarke (1983, 2001) argues that media doegteach; it is merely a “vehicle” by which to
deliver knowledge developed through good pedagblg.review of current research supporting the pa@sit
effects of media on learning is often confounded#&yed research designs and constantly changaimédogy
that is being researched, and it fails to demotestheat there is any evidence of the direct eftéchedia on
learning (Clarke, 1983). Kozn{a994) rebuts with the argument that different metiaracteristics provide
different physical symbols and systems to the lkeranvhich potentially facilitate different cogniévfunctions
and complement the learning style of individuahhegis. Kozma (1994) cautions that it may be toonattere
to determine that media has no effect on learnimaf; we have yet to discover discreet methods wimiehsure
the direct effects of media on cognitive function.

Regardless of one’s stance on the media-learnmgraent, there is strong evidence that the
combination of educational pedagogy, coupled witthantic learning tasks and technologies, whiclagag
students in the learning process, provide an astivéent centered environment for conceptual legrand
critical learning to occur. More quality researsmeeded in evaluation and understanding the falarmus
technology tools in helping students engage anu leere effectively.

Audience Response Systems

Audience response systems (ARS), alswkras clickers, personal response systems, gesgonse
systems and classroom performance systems (MurpBmérk, 2006), etc., have been utilized in higher
education for more than 30 years (Judson & Saw2@@R). Originally designed as a means to gain faeklin
large lecture halls, ARS have evolved from low tegbtems, using flash cards to provide visual faeklo the
instructor (S. Hall et g12002; Kellum, Carr, & DozieR2001), to high tech systems, using remote infrared
radio frequencies integrated with computer softwat@ch provide active learning experiences (Lowery
2005).

Most modern systems have three main componentierstinput devices, operating system software on
the instructor’s computer, and overhead projecsigsiems (Lowery, 2005). The system allows three cor

capabilities upon which the instructor can builtemactive learning experiences: presentation dbipigp
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guestions; rapid and anonymous collation of studespionses; and, aggregation of a public displdief
variance in group ideas (Roschelle & Penuel, 200d¢. operating system software integrates with the
instructor’s presentation program, so that questaan be inserted at strategic points during thegmtation.
When students answer the questions through theteetievices, the software collates the data andgeev
graphs depicting overall student response to tlestopun, which can then be projected on the scrBesgraph
provides instant feedback to the instructor anthéostudents regarding the level of student legtniime
instructor can then determine if the material nesttlitional attention, or if the level of knowledigelicates
that the presentation can proceed (Brewer, 2004pMu& Smark, 2006). The feedback provides theesttid
with immediate information regarding the level béir learning as compared to their peers. Wheintteuctor
adds opportunity for class discussion followingeipt of the feedback, peer interaction providestipiel
interpretations of the content, and the instructor clarify faulty learning. The instructor ofteagithe option to
assign students to specific remotes, allowing illdial documentation of student attendance, pagimp and
performance (Murphy & Smark, 2006; Skiba, 2006).

Advantages of ARS

The system can be used for a variety of activitsd®rt quizzes assessing previously presented
information provide the learner and the instruétomative assessment regarding student retention of
information, and can facilitate remediation beffmenal assessment (Cooper, 2000; Murphy & Smark620
Stein,Challman, & Brueckner, 2006). Questions mitently placed within a presentation, allow thetructor
and the student to assess acquisition of contawleage and establishes a foundation for groupudson
(Skibg 2006; Wit,2003). Peer discussion supports learbhyngequiring that the students articulate their
understanding (Judson & Sawada, 2002; Kennedy &C2005); confront their own misunderstandingH8ll
et al., 2002); integrate the diverse perceptioesqmted; and, acknowledge their responsibilitydarning
(Murphy & Smark, 2006), thereby reinforcing a deeyrederstanding of the material (Judson & Sawa@@22

Kennedy & Cutts, 2005; Roschelle & Penuel, 2004).
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Questions based on information in assigned worlergat the beginning of class, promotes student
attendance and preparation for class (Judson & &av28002; Murphy & Smark, 2006; Wit, 2003); freeing
classroom time for discussion (Crouch & Mazur, 200he system can also be used to accumulate agzan
data regarding student demographics, backgrouttdadas and opinions (Murphy & Smark, 2006); tlgre
assisting the instructor to better understand tin@esit population. The utilization of ARS changeslitional
lecture presentation to interactive, student-leayr@xperiences (Judson & Sawada, 2002; Kennedyt& Cu
2005; Murphy & Smark, 2006; Skiba, 2006; Wit,200&)d it facilitates engagement between the studdres
content and the instructor (Murphy & Smark, 200608, 2006).

The immediate feedback to the students allows jireelf assessment of knowledge acquisition (Judson
& Sawada, 2002; Kennedy & Cutts, 2005; Miletal., 2003; Murphy & Smark, 2006; Wit, 2003), providing
the opportunity for students to ask for clarificatiearly in the learning process. This is partidylanportant
for students who do not ask questions in classeedue to embarrassment, lack of confidence areds/
(Watson, 1999). The ARS allows these students ttiicp@ate anonymously and encourages more partioipa
(Murphy & Smark, 2006; Skiba, 2006; Wit, 2003).

Disadvantages of ARS

There are potential disadvantages to incorporatiokRS in the classroom. The systems are expensive

and may be cost prohibitive (L. Collins, 2007; Mlayp& Smark, 2006). Depending on the students’ daigon

to ARS, students may be intimidated by the techgwlur feel “spied on” (Murphy & Smark, 2006). Ifeh
system is used ineffectively, the system itself meyract students from the material and becomdaities of

the lesson (Murphy & Smark, 2006). From an instrdstperspective, additional time is required tddthe
lessons and prepare the system for use (L. Col030; Murphy & Smark, 2006). The heart of the sysis

the quality of questions used, which are oftendiff to write at the appropriate taxonomy levelsCollins,

2000; S. Hall et al., 2002). In addition, the geted discussion consumes class time and requssadtors to
plan content around discussions (Judson & Saw#&i®)2However, effective utilization of ARS can ypiae

greater learning opportunities in lecture classes.
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Question Design

Effective utilization of the ARS depends on the mamin which the instructor integrates questiond an
discussions through the presentation and the Ewehich students are questioned. Wit (2003) recendsn
that questions be written in comprehensible languag students clearly understand what is beingdaskat
options in the answers be logical, to stimulatenitbge processes; that the students be allowedoess
ignorance of the question as an “I don’t know”mmimize guessing at answers; and, that optionsbted to
four or five answers. Beatty, et al (2006) propibed questions be engineered for maximum learning.
Questions should be written to address one of tipoaés: content, process or metacognition (Bedtty.e
2006). The mechanism through which questions caomaplish the goals is to design the questionintyifct
to focus attention on specific content or issugsjidating cognitive processing by requiring pondgrof the
guestion; displaying the response data in graghiodt to provide students feedback about self aodp
understanding; and, stimulating discussion tdifate confrontation of varying perspectives anticatation of
ideas (Beatty, et al., 2006).

Whereas early research failed to identify significacrease in learning outcomes using ARS, more
recent research does demonstrate the value of AR8ed with sound pedagogy and student interaction
(Judson & Sawada, 2002). Kennedy & Cutts (2005nhdoa relationship between students’ ability to agrsw
guestions correctly using the ARS, and their penforice on formal assessments. In an extensive study
investigating the effect of interactive engagenddrdtudents using ARS in Physics courses, Hakeg)1fa@ind
an average two standard deviations difference leivilee normalized gains of students in interactive
engagement environments versus the traditionalde@nvironment (Hake, 1998). Other studies founad tise
of ARS in the classroom increased the active engageof students in the classroom (S. Hall, e28i02;
Kellum, et al., 2001; Miller, et al.,2003), impraystudent learning outcomes (Crouch & Mazur, 206Gdium,
et al., 2001; Schackow, Chavez, Loya, & Friedm&®42 and improved student retention of knowledge
(Schackow, et al., 2004). Students overwhelmingljoese the use of ARS. In surveys and qualitativeiss,

students perceive that they participate more issc(@Vit, 2003) with greater focus on the matetialtéssa &
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Mouw, 2005), studied more effectively (Kellum, & 2001), and gained confidence in their knowledfje
course material (Brewer, 2004).

Theoretically, the use of ARS in the classroom pted with sound educational pedagogy (questions
designed to build knowledge and stimulate cognipiregcessing, and group discussion) improves student
learning outcomes and increases student engageviterdontent, instructors and peers; thereby, iasirgy
critical thinking ability and metacognition. Theebretical framework, grounded in evidence fro@réiture
related to educational pedagogy, learning, studegagement and technology in education form a solid
foundation, which supports the proposed researeltmns:

1) Does the use of audience response systemsisamtiy improve student learning outcomes?

2) Do questions of sequential difficulty embeddegiesentations significantly improve student leagn
outcomes?

3) How do students perceive the benefit of ARS&dlassroom?

4) How do students perceive the benefit of questwithin the presentation?

5) How does the use of questions and ARS in tresab@m benefit the instructor?

34



Chapter Three

Methodology

The purpose of this study is to examine the imp&&RS on student learning outcomes in a Functional
Anatomy and Kinesiology class. Qualitative and ditative data provide a comprehensive perspectiveth
objective findings regarding student learning ouates, and perceptions of participants in the stlidgt scores
and performance on specific test questions proeigective measures of student comprehension, while
reflective journals by the instructor, student imatews and student surveys provide supportive exadeo
better capture the qualitative impact of the laagractivities.

Research Design

This research study, conducted during the spemgester, 2009, was designed as a two part mixed
method study using both quantitative and qualieatesearch, in order to gain a greater depth oénstahding
the impact of audience response devices on stlelming outcomes and learning processes. Panvase
designed as a quasi-experimental, AB study, usuegsections of one course taught by the same &tsiru
who was also the researcher. One section of these@erved as the treatment group, and the othexdsas
the control group for the first half of the semestellowing which the roles reversed. The indepamtdvariable
was the use of ARS in the treatment group clasghwtrovided an anonymous means for student ppatiicin,
and which provided immediate feedback throughoaitcthurse. The dependent variables included student
achievement in the course, as measured by tesissand performance on individual test questions.

Part two of this study included data elicited fretudent and instructor participants in the study v
journals, interviews and survey&hile the literature supports the benefit of peataboration, active class
discussion and immediate feedback on student lsguoitcomes, it was expected that weaker studemifiw
gain the greatest benefit from the ARS and pedalootation activities. Therefore, two to threedsmts who
performed in the lower quartile of the class infeatthe sections were interviewed regarding thenception

of how the imbedded questions, the use of the ARStfeatment group) and the small group interastio
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impact their learning processes during the colfsan that data, a survey was developed and distao all
student participants to complete. In addition,itteructor (researcher) utilized reflective jouinglto add a
different perspective, to chronicle student andugrdynamics, and to corroborate with other quaiaand
guantitative data.

The sample was one of convenience, in that threreraly two sections of the course offered eachgpr
semester. However, the course is specifically adesidor students seeking admission to the PhySicatapist
Assistant Program at a small faith-based collegeisuanique to that program.

The researcher was granted approval to condudttioly by the Institutional Review Boards of both,
Louisiana State University, Baton Rouge, and attikege where the study was conducted, Baton Rouge
Participants

Participants for the study include students eadbih two sections of PTAP 2310, Functional Anatomy
and Kinesiology at a small faith-based college atdd Rouge, Louisiana. The college is a privatecLéV
institution, which primarily offers programs reldte®o health care, many of which are associate éegre
programs. Students at the college are classifidmbtstraditional entering freshmen (23%) and nawhitional
(75%) students.

In order to enroll in the course, students masehcompleted BIOL 2310, Anatomy and Physiology I,
with a grade of C or better, and they must haveptetad, or be enrolled in, BIOL 2311, Anatomy and
Physiology Il. Enroliment is limited to studentgp@png for admission to the PTA Program. Thera is
maximum enroliment cap of 24 students in each@ecBtudent enrollment is generally diverse, intigdoth
traditional and non-traditional students in numbyeftective of overall student enroliment at thdexge.

Section one enrolled fifteen students at the begmof the semester (as determined after the ddap/
period). Because section one was scheduled to bedid5 in the morning, the majority of studergistered
for this section after section two filled up earfree students dropped the course at midsemegheawU
grade, and three students discontinued attendidgparticipating in the course after midsemestethovit

resigning (or notification). As a result, datanfréhese students were not included in the anabygisst score
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means to determine student learning outcomes.ioBeme was randomly selected as the treatmenpdmou
the first half of the semester.

Section two enrolled 22 students at the beginnirihe semester. One student developed scheduling
conflicts and participated in section 1 classeatalrom this student were analyzed with thosesofisn one
students. Three students resigned at midsemesteaWvU grade, and two students discontinued adiecl
and participation after midsemester, without resigrirom the course. Data from these students wete
included in the analyses of examination scores.

The instructor (researcher-participant) has tatightcourse for 11 years. As a physical therapist
clinician, she was able to integrate real worldligggions in physical therapy throughout the coues®l she
could frame questions in clinical applications Isattstudents could grasp the relevance of the igmsst
Course Description

Functional Anatomy and Kinesiology is a pre-regaisourse, which must be successfully completed in
order to enroll in the Physical Therapist Assisfardgram (PTA). The contents of this course sesviha
foundation for subsequent courses in the PTA PmgrBecause of this fact, the students must haleeper
understanding of the content. Student learningamés are based on the students’ ability to apphcimles of
biomechanics and anatomy in order to evaluate aatyze aspects of movement. The expected leveludéat
learning, by the end of the semester, correlatése@nalysis level in the cognitive processing diom
according to the original Bloom’s Taxonomy (oridiaad revised) (Imrie 1995; Mayer, 2002). This methat
the students are expected to analyze basic motidferentiate accelerating and decelerating farces
distinguish various kinds of muscle contractions, €he first half of content in the course relatebasic
characteristics of biomechanics and componentseofitusculoskeletal system. This content provides th
concepts, and general application of concepts, wthie students later use in evaluating movemerd.selcond
half content focuses on characteristics of motelated to specific areas of the body. The studenetsequired

to apply the basic contents and analyze functior@lement patterns. In some instances they are &gt
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anticipate certain dysfunctions related to speaf&as of the body, based on their understandingrohal
movement.
Description of Audience Response Systems

The ARS system used in the study was the Beyonat@uesystem, purchased from Beyond Question
Learning Technologies, Inc. The deluxe set contafstudent remotes, one instructor remote, interfa
software and an infrared receiver (See Appendirrfafpicture of the Beyond Question System.). Bdyon
Question software, downloaded at the instructasi®pguter terminal, interfaces with the Microsoft RoRRoint
software currently used by instructors at the galeThe instructor remote controls data projeot&d the
classroom screen from overhead. Beyond Questidwaia allows the instructor to set up a class(®de
Appendix B for an example of the class roster),ctbecame the basis for documenting student gaation.

The remotes were assigned to seating locationsnititlie classroom, according to the location of
students on the first day of class. Through theoBdyQuestion software, the instructor can monitodent
progress; documenting student attendance; idemgjfgtudents with problems early in the course; and,
modifying the pace and intensity of course contasthyeeded for learning. Beyond Question softwHesn
several screens through which the instructor camenonger, using the instructor’'s remote device. Qaestwere
placed in the PowerPoint presentation. Prior toptiesentation in Beyond Question, the instructenidied the
guestion slides and indicated the correct answegdoh question in the lesson (See Appendix Cri@xample
of the Beyond Question lesson.). This interfaceith Beyond Question as the data collection poirite T
presentation was opened using the remote tab &atuhe software. When the question slide was egen
during the presentation, numbered boxes appeated ltige question, one for each assigned remotecdevi
(See Appendix D for an example of a presentatiastjon slide.). The boxes on the slide change saoce a
student enters an answer, providing visual confiileneof receipt of the selected answer. When athef
answers were received, or at the termination o tattowance, the instructor changed to a grapheesg
which provided visual representation of the peragatof students selecting each option (See Appdhdlix an

example of a response graphic.), depicted as agneanh. The instructor then used the results torgeme
38



discussion, initially in small groups, then thesslas a whole, providing the opportunity for stugdéa discuss
the values of each option.
Procedures

The study was explained to all participants onfitts¢ day of class. Consent forms (See AppendirrF f
an example of the consent form.) were developeat prithe initiation of the semester. The formseaver
distributed on the first day of class and explaihdly. After the students signed them, they werlected.

Remotes were attached to the table next to eaderstgeat using Velcro, in an attempt to control
location of the remotes. Once seated, studentsciios one of PTAP 2310 were assigned the Beyorestiain
remote at their places, and the remote number &@sded, in an attempt to control for consistemcyse. The
use of the remotes was explained to the studerntstprpresentation of material. As the studentssitted an
answer, the response was recorded using the Be&Qoestion software for each question. Within thigngre,
the answer submitted by each remote was recordmaleter, it was not possible to completely contool f
relocation of students or remotes for a varietyeasons. Students occasionally sat in differertssea
particularly if arriving late for class. There wealso occasions of malfunction by the remotesyireqg
replacement of the remote in the middle of clas®r&fore, data regarding individual student perforoe on
guestions embedded within the presentations wemnsistent, and the data was used globally in nla¢ysis,
rather than individually.

The instructor taught both courses identicallyngghe same presentations and asking the same
guestions to facilitate class discussions. The diifgrence between treatment and control groupsthva use
of the ARS. Course content was presented in atimadi lecture format using Microsoft PowerPointlas
presentation media. Questions were embedded inwgachnd presented in multiple choice format, gctgd
from the overhead projector. Each question reladembntent previously presented in the unit. Qoestiwere
designed by the researcher/instructor, accordirngtwse outcome objectives and taxonomy of lesson
objectives. The questions reflected the level gieexed learning for the given content. Similar goes were

matched in developing unit assessments (Table &I)pted in the outcomes measures section.
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Table 3.1 Examples of Questions

Presentation Question Content Exam Content Taxoriggl

Upon which of the following ~ The movement that is Level 1—Remember

planes does knee flexion
occur?

a. sagittal plane

b. coronal plane

c. transverse plane

d. frontal plane

The movement that occurs in
the shoulder when the hand
moves anteriorly on the
sagittal plane around a
frontal plane axis is

a. abduction

b. flexion

c. internal rotation

d. adduction

When driving to school, you
step on the brakes of your

car, and the book on the
passenger’s seat slides to the
floor. This is an example of

a. Law of Action and Reaction
b. Law of Inertia

c. Law of Acceleration

d. Law of Deceleration

In the action of stepping down
from the curb to the street,
the motion occurring in the
thigh is

a. quads contracting
eccentrically

quads contracting
concentrically

c. hamstrings contracting
eccentrically
hamstrings contracting
concentrically

b.

d.

characterized by all parts of
the object moving the same
distance in the same direction
at the same time is

a. rotary movement

b. linear movement

c. angular movement

d. diagonal movement

The movement which occurs
on the sagittal plane around a
frontal axis is

a. flexion

rotation

abduction

b.
C.
d. pronation

A therapist wants to palpate
the rectus abdominis muscle
contraction against gravity.
The most appropriate position
in which to place the patient is
a. left sidelying

right sidelying

prone

supine

Level 3—Apply

b.
C.
d.
After taking a sip from your
cup, you begin to lower the
cup to the table. The motion
that occurs in the elbow is

a. flexion

b. extension

c. abduction
d. adduction

Level 4—Analyze
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Once the question was projected onto the screadests in both sections were allowed no more tlgan 6
seconds to select an answer to the question. Stistethe treatment group were instructed to used¢imote to
select the answer. As each student submittedetbet®n, the remote number was illuminated onbibigom of
the screen, indicating that the selection was vecki Once the selection was completed, or atrideo€60
seconds, the instructor displayed the graphic sadeeoting the distribution of student answers écentage
of students selecting each possible answer indrisito format. This provided immediate feedback & th
individual student related to his/her level of capipension compared to the class as a whole, gmadvided
immediate feedback to the instructor related tocthes’ comprehension of the content. The screen wa
returned to the question screen to facilitate pesaussion. Students in the control group wereretfehe
opportunity to volunteer the correct answer. If toerect answer was given it was validated by tiséructor. If
an incorrect answer, or no answer, was provided¢tiirect answer was given by the instructor.

Students in both sections were given up to twauteis to review the answer in a collaborative manner
with a neighbor. This opportunity allowed the stutdeto clarify understanding of the question asdriswer.
The instructor then generated general class digguss clarify the information. Salient parts oethuestion
stem were identified in order to explain how toragt contextual clues from the question, in ordesdlect the
best answer. Once questions were addressed, thecleesumed.

At the completion of each class, lessons weredstvéhe instructor’'s computer. If the presentaticas
not completed in the time allowed for class, thespntation was reconfigured to begin the next sessgith
appropriate review questions, and to completedbeite content. Both classes received identicéiuason.
Outcome Measures

Student Achievement

Student learning outcomes were measured by nonjatiriunit examinations and cumulative final
examination grades. There were four, non-cumulatiiewritten examinations assigned to the coutse,
second of which was administered at mid-semesteraecumulative final examination. Because theselas

were held back to back, both sections were adnei@dtthe same examinations on the same day. Edlh of
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tests were primarily made up of multiple choicegjimas designed to assess learning at the taxorewatof
the provided unit objectives, as were the questorapared for embedding within the presentatioasonomic
levels were mixed in the examinations, and subsgqmaminations contain greater numbers of itersisnig
content at the application and analysis levels.

Although the literature reflects conflicting suppof multiple choice questions as appropriate to
assessing a student’s cognitive abilities at tigadri levels related to critical thinking and magtafr concepts
(analysis and evaluation), multiple choice fornmagtof test questions remains a dominant mode efsassent
(Fellenz, 2004; King, 1991; Martinez, 1999; Nica007). Martinez (1999) acknowledges that, although
multiple choice questions are often associated teghing very low level cognitive skills, this iften a product
of how the questions are written, rather than &ernent weakness in the test format itself. Appetprmultiple
choice questions are very difficult to write, bléy can be written to evoke complex cognition sach
prediction, evaluation and problem solving. Theeeraany additional advantages to the multiple chdem
format. These include the consistent test relighiticoring reliability and economy of development,
administration, scoring and reporting. In additeogreater range of conceptual assessment perfuimteocan
be achieved with multiple choice questions, as @megbto lengthy essay questions (Fellenz, 2004tiivar,
1999). Utilization of sequentially higher levelsmatiltiple choice questions in courses within theAPT
curriculum has the added advantage of preparirdpsts to take high stakes multiple choice assedspsich
as the licensure examination, that all graduateseaquired to successfully sit in order to be a#dwo work in
their chosen field. The evidence supports thaofigeultiple choice questions can both provide #heels of
cognitive development and provide the processdaae the detrimental effect of test anxiety ondbeome
of the assessment (Fellenz, 2004; Martinez, 198%IN2007).

Questions imbedded within presentations and questia each of the examinations were coded
according to the revised Bloom'’s taxonomy levelaydr (2002) defines the levels of the taxonomytinedao
cognitive science theories of learning. Level aeeember, identifies material that is taught sinyléo the

way it is intended to be retained. This level afitemt relies on rote memorization. Level two throlgyel five
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(understand, apply, analyze, evaluate and cresgajesigned to promote transfer of knowledge sbitltan be
more deeply conceptualized. Level two, understenthe largest category of objectives in schoots an
colleges. The ability to understand allows stusiéntconstruct meaning from instruction. This serag a
foundation from which to develop more complex ctigriprocesses. Level two builds connections betwee
old and new knowledge. Included in this categagyiaterpret, exemplify, classify, summarize, infesmpare
and explain. Level three, apply, involves usinggeaures to solve problems. This level is mostatioknked
with procedural knowledge, and includes the abtlitgxecute and implement. Level four, analyzepives
recognizing integral parts of a problem and detemng how the parts are related. The ability toetightiate,
organize and attribute are categorized as andlgzel five, evaluate, involves making judgmentsdaohsn
certain criteria. This involves the ability to ckeand critique. Finally, level six, create, invess/putting parts
together to form a coherent whole. This involvesdpicing an original product. Table 3.2 illustragesmples
of questions of the four taxonomy levels accordmthe Revised Bloom’s Taxonomy (Krathwohl, 2002)ieh
were used in the presentations and on the exams.

In developing the questions for this course, it @atermined that the majority of cognitive procegsi
would occur at level 2, or understanding. Whiledat knowledge is necessary to build a foundation o
recallable knowledge, students need to understanddntent in order to apply concepts and analyze
movement, which was the ultimate level of cognifivecessing sought in this course. Thereforeag w
expected that while the amount of level two conteotild remain somewhat constant, and level three
processing was limited due to the nature of thesmmaterial presented, there would be a gradusdase in
the number of level four, analyze processing, ategr The questions within the presentations wenetbped
according to this assumption and to the questiatisrwthe cumulative final examination.

The cumulative final examination was the same eration that was given in 2008. The Kuder
Richardson 20 value for the 2008 final examinat@s .90. The Kuder Richardson 20 value is essgntisd
same as the Cronback alpha, in that it is a measduhe examination’s reliability, or internal castgency

(http://www.ericdigests.org/2002-2/reliability.hynmThe internal consistency denotes the degreehtohithe
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individual items correlate with each other, whisltonsidered an acceptable measure of internaistensy in
a classroom based test. According to Ericdigesgistogh stakes tests should have an internal demsig of .95
and no less than .90. However, in examinationgavtie instructor has the ability to gauge student
performance over time in the classroom, the inlezoasistency value should range from .50 to .6@ré&fore,
the final examination for 2008 was considered ialpé¢ measure against which to compare studentifear
outcomes for the course.

Student and Instructor Perceptions of Learning&sses

Qualitative and quantitative data were collectetheaform of student interviews, surveys and irgtou
reflections exploring the perception of the pap@its in regard to the benefits of using ARS odestiti
learning processes. Student interviews were cordugith two students at midsemester from sectia) and
with three students from section two at the enthefsemester. Each of the students performed ilowner
guartile on all of the examinations taken during time they were in the treatment group. It wgsatlyesized
that students, who performed in the lower quanieuld gain greater benefit from the treatment.heig
performing students have developed skills need@@timrm well and would continue to perform well
regardless of the treatment. Guided interview dqoestwere loosely constructed, consisting of fiasib
guestions (See Appendix G for a list of studergriview questions), according to the interview guageroach
(Johnson & Christensen, 2004, p 183). Students aleyeed to elaborate on the questions during the
interview, because the purpose of the interview wwagenerate data (Portney & Watkins, 1993, p 241 to
gain an understanding of the students’ perspecfd@mston & Christensen, 2004, p 183). The inters
were taped by the interviewer. The tapes were ¢réoed by a secretary

Data from the interviews were then used to devalsprvey that was sent to all participants who
completed the semester. The survey was construtisgdbuted and analyzed at Survey Monkey
(surveymonkey.com). Survey items focused on thram wategories: 1) student perception of peer
collaboration on learning; 2) student perceptioguéstions embedded within the presentation omilegyrand,

3) Student perception of the use of clickers omieg (See Appendix H for a copy of the studenvey). The
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survey was written in the form of statements relatethe three main topics, with a four item Likectle
response option. The scale selections ranged foamgdy agree (four), agree (three), disagree (v
strongly disagree (one). The surveys were distethoiver email to the students’ college email add®s
Reminder emails were sent at one week and two wied&sing initial distribution.

The instructor participant maintained a weekly f@irof her observations and perceptions of student
interaction relative to student activity in cla8s$.the end of each week, the instructor reflecteefly on the
participation in both sections and documented thefections. The reflections were coded and tiselts were
used to further explain the impact of the ARS wntthie context of the class.

Finally, data from course surveys collected atethe of the semester were used as a measure ofstude
perception of course value. Although course evalna are often biased by student outcome, iteora the
course evaluation, which were pertinent to theetidatisfaction with the instructor and courseteonwere
analyzed. The course evaluation is a standardigeesament tool, measured on a five point Likelteseaging
in responses from strongly agree to strongly desagr
Data Analysis

Descriptive statistics were run on student paréintpattributes, in order to provide a greater
understanding of the sample as a whole, and ontéestand presentation item attributes. This dageew
organized into chart format for clarity.

In order to address the question related to thafgignce of the ARS on student learning outcomes,
independent t- test analysis was used to compaaa tearning outcomes in the form of unit and final
examination and course grades. Performance on unmHative unit examinations and the cumulativelfina
examination were compared across conditions. s$thygothesized that the non-cumulative unit exatiana
results would reflect the impact of the treatmsirice section one served as the treatment groupdts one
and two, and section two served as treatment &s tree and four. The cumulative final examorashould
reflect no significant difference relative to thmegtment, since all students in both sections whaic received

equal benefit from the treatment over the courgh®semester.
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In order to address the issue related to the upeeskntation questions designed in sequentiallgmo
difficult format on student learning outcomes, fimal examination test items were coded for taxopdenel,
according to the revised-Bloom’s taxonomy (Krathly@002), Chi square analyses were conducted ierdad
compare student performance on different leveth@final examination to those responses to theestams
from previous classes. Items that were in commadhaerfinal examinations for this semester and fier t
previous three years were identified. The finalmixetion in 2006 and 2007 contained 50 multipleicko
items. The final examination was expanded to 1&@stin 2008. Although there were some revisiortk¢o
examination each year, the majority of the teshgevere used each year. The first fifty items @n26006,
2007 and 2008 were used to determine expectedraatctor the current examination, and the forty-eafh
the final fifty items from the 2008 final examinai were used to determine the expected outcomekdor
current examination. For those items that covenede than one year, a weighted average response was
calculated by determining the percentage of coaastvers for each item and multiplying that avelagée
number of students participating in the given exation. The sum of the products was then dividethby
total number of responses for the item acrossxalirgnations. That weighted average was then usddpimt
the expected outcome on the given item. The obdesutcome was determined by the average of correct
responses for the given item. Chi square analyasstiven performed on the results from each ofdbe f
taxonomy levels and a representative graph wada@e to illustrate the findings. In addition, aach
illustrating the comparison of student responsenftbe final examinations in 2008 and 2009 was age, in
order to detect similarity of performance.

Qualitative data related to perceptions of theipiadnts were gathered through audiotapes of studen
interviews and through journals. The taped intevgigvere transcribed by a secretary and coded. Weekl
reflections of the instructor were kept by thenastor in the form of journals. Reflective jourmadiis a method
of data collection with roots in ethnographic metblogy. Although it can be used for a wide variety
applications (Goldenhar & Kug2006; Ortlipp, 2008; Wool& Quinn, 2009), its use in this instance provided

ongoing documentation of the instructor’s percapiof student participation and classroom dynaniibgs
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method reduces the distortion that may occur wheng to recall events at a later time. At the eh@ach
week, the instructor reflected briefly on the papation in both sections and documented thosecatdins. The
reflections were coded and the results were usédtizer explain the impact of the ARS within thentext of
the class.

All qualitative data were coded according to thestant comparative method of data analysis, to gain
meaning from the data (Goldenhar & Kues, 2006; W&dDuinn, 2009). Open coding initially identifies
concepts found within the text, and provides asfmi categorizing the data. Axial coding refitles
categories so that the categories determined amadist relevant to the study. Selective codingigsahe
categories so that they are integrated. Thesenysdorovide a greater depth of understanding tidérfgs than
statistical analysis alone.

The results from the survey that was developeuh filte results garnered from the interviews wereegmed
and placed in table format (See Table 4.6). Sunaskay.com provided analysis of the data according t
frequencies of response for each item selectioa.aggregated data were then used to develop tlee tab

depicting the results.
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Chapter Four
Results

This research study was designed to examine thaantpat ARS have on student learning outcomes
when used with pedagogically sound instructionahoes.

Students enrolled in two sections of an appliedeKiology course served as participants in the study
Thirty-seven students enrolled initially, fifteamsection one and twenty-two in section two. Hoerev
following midsemester, nine students in section ameé seventeen students in section two remaingteto
completion of the semester. Table 4.1 illustraw®magraphic information about the students who gipgted
in the complete study. Mean grade point averageage, across the two sections, were not significan
different. Eight students earned previous baccalta degrees and were returning to school in anoth
discipline.

Table 4.1 Participant Demographics

Section 1 (N=9)  Section 2 (N=17)

Male 2 4
Female 7 13
Mean Age 26.1 23.1
Mean GPA 2.74 2.87
Earned Degree 2 7

The study was designed as a mixed methods, gupsrimental, AB research study. Section one served
as the treatment group for the first half of themester while section two served as the controllofing
midsemester, section two served as the treatmeopgnd section one served as the control groupsame
instructor taught both classes identically, andstinelents were assessed using identical writtessasgents.

Questions of graduating difficulty were embeddethiv the presentation slides. The treatment group
responded to the questions using ARS remotes,hencdss aggregate was projected onto the scregen as
histograph depicting overall class response byuagies. The correct response was solicited fracdmtrol
group, but the correct answer was provided if tfwmiirect response was given. Both groups weredhewed

to work in small groups to discuss the questionamglver, and full class discussion followed.
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Student learning outcomes were assessed with fottemy non-cumulative, unit assessments (two &mhe
treatment group) and one cumulative final examamatirhe instructor journaled weekly. Interviews ger
conducted with five students, and a survey wasgdesl to garner feedback from students relatedeefiiects
of the questions and ARS on their learning. The #leere analyzed, and the results follow as thetapeto
specific research questions.

Does the Use of ARS Significantly Improve Studeaaitning Outcomes?

Table 4.2 depicts the descriptive statistics adependent t-test analysis of the four unit exanonat
Independent t-test analysis was used to compamadia@s of the students’ grades on non-cumulatiite un
examinations, the cumulative final examination #relfinal course grades using SPSS 14.0. No signif
differences were noted in student scores for egbetion when comparing student performance athess
semester. No significant differences were notestudent scores when comparing means for individogl
examinations.

Table 4.2 Comparison of Student Learning Outcordes Examination Comparisons

Measures Section 1 (n=9) Section 2 (n=17) t-tests

Mean SD Mean SD t df p
Exam 1 84.67 10.05 85.77 8.48 -.295 24 A71
Exam 2 81.30 11.80 85.88 8.38 -1.143 24 .264
Exam 3 83.06 11.26 87.65 17.41 - 713 24 483
Exam 4 80.22 11.68 81.41 12.24 -.239 24 .813

Table 4.3 compares student means on the final exadion and the final course grade. There were no
statistically significant differences noted in fimxamination or final course grades between tleegactions.
This finding is expected, since there were no diifiees noted throughout the course on individual
examinations.

4.3 Comparison of Student Learning Outcomes: Fixalm and Course Grades

Measures Section 1 (n=8) Section 2 (n=17) t-tests

Mean SD Mean SD t df p
Final exam 75.50 8.90 79.75 11.75 -.908 23 373
Final grade 89.70 4.66 89.25 6.64 -.514 23 .612
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Results illustrated in the previous two tables derlbat no statistically significant differencesuttbbe
identified between the two sections that could ttebaited to the ARS.

Do Questions of Sequential Difficulty Embedded negentations Significantly Improve Student Learning
Outcomes?

Questions used in the presentation were simil#rdse used in the examinations (See Table 3.2),
according to taxonomic levels of difficulty. Wheewloping the unit tests, a minimum of test itenesev
written on the apply level, level three, becaugdiaation of the material was primarily tested e t
accompanying laboratory course. Less than 1/3efjtlestions were written on level one, remembeaumse
more focus was placed on the understanding of @tenml in various contexts for deeper learningpergfore,
approximately 1/3 to % of the items were writtenl@rel two, understand, and level four, analyzeele

Table 4.4 illustrates the descriptive statistidatree to the percentage of correct answers peam@amic
level across the four non-cumulative unit examorai While the mean number of correct answerssicels
one through three remain relatively constant aciles$our exams, level four means demonstrateaalgte

increase of correct answers, ranging from a mea@6ofor exam one to .74 for exam four.

Table 4.4 Mean Correct Answers Per Taxonomic Lé&eebss Non-Cumulative Unit Examinations.

Exam 1 (N=26) Exam 2 (N=26) Exam 3 (N=26) Exam 4 (N=26)
ltems Mean SD Items Mean SD Items Mean SD ItemsaM SD
Levell 11 0.9 0.3 6 079 04 15 0.83 037 14 0.8 0.4
Level2 20 086 0.34 20 0.76 043 21 0.79 041 24 0.83 0.37
Level3 5 0.9 0.3 6 0.88 0.32 1 0.54 0.51 3 0.88 0.32
Level4 8 0.66 0.47 15 0.63 0.48 10 0.67 0.47 9 0.74 0.44

Table 4.5 depicts the attributes of the final exaations from 2008 and 2009. No significant diffexen
is noted between student achievement on the difféegels between 2008 and 2009, but a slight aszen
percentage of correct answers can be noted inmespdo questions identified as level two, thred,faur.

There is also a drop noted in correct responskvab 1 questions in 2009 as compared to 2008.
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Table 4.5 Percentage of Correct Responses on tia¢ Examination Per Taxonomy Level.

2008 Final Examination 2009 Final Examination

(N=38) (N=25)
1 75.24 69.71
2 74.94 77.62
: 76 77
y 75.75 77

Chi square analysis was performed on the resulis &ach of the four taxonomy levels. Table 4.6
presents the results of the Chi Square analysistaiwtical significance was found between ye&88nd
2009 results at each level.

Table 4.6 Comparison of Test Items Per TaxonomyelLev

Taxonomy Level X* df
1- Remember 1.052 20
2- Understand 3.373 49
3- Apply 0.135 3
4- Analyze 7.226 19
p>.05

How Do Students Perceive the Benefit of Questionthivi/the Presentations?

It was assumed that the weaker students wouldthgaimost out of using the ARS and question/per
discussion activities, since stronger students dpetrform well in spite of the technology. Therefdoosely
structured guided interviews, of six basic quesjavere conducted with six students representungesits
performing in the lowest quartile in each sectidthe course. The interviewer did interject addiibquestions
in order to clarify student responses when neetlee.interviews were then transcribed by a secretarg data
were coded and used to develop a survey, whicheleatronically delivered to each student enrollethe two
sections of the course. The surveys were senttodliege email addresses of all 26 participant®lIlaw up
email was sent at one week and two weeks postiilison. Eighteen participants responded to theesyr
constituting a 69% return. Portney & Watkins (19pB)pose that a response return between 60% to80%
considered an excellent return, but most surveya neturn of 30% to 60%.Three primary categoriesew
included in the survey; 1) questions related ta pe#aboration; 2) questions related to the qoestiembedded
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in the presentation; and, 3) questions relate¢ARS use. Table 4.7illustrates student respdosthe survey
guestions related to the benefit gained from qaestembedded within the presentations.

Table 4.7 Online Survey Results Related to Question

Strongly Agree/Agree Disagree/Strongly Disagree

Questions did not affect how well | learned the 11.80% 88.20%
material.

Reviewing questions helped me understand how 94.10% 5.90%
to read test questions.

Answering questions helped me know how well | 100%

understood the material.

Answering questions helped me apply the content. 094.0

Answering more difficult questions made me 94.50% 5.60%
learn the content in a deeper manner.

Reviewing questions improved my performance 100%

on tests.

Students appeared to relate the use of clickgusegentation questions. For example, when asked if
there was anything that he did not like about usiegclickers, AB reported “there wasn’t enoughhem,”
indicating that he wanted more opportunities torsrsjuestions during the presentation. He washebhly
interviewee to respond in this manner. This wapsted by the request from multiple students, paldirly
those in the treatment group, for more questiomsmguhe presentation of content.

Responses by the students to items related tofugeestions in the presentations was consistently
positive (See Table 4.7). On interviews, studergsawnore specific about the benefits. LP idertifleat, “just
by answering it...either correctly or incorrectly,uyknow if you're on the right level of understanglin” MP
indicated that the analysis of the questions ieleelped her process the information. It was inelgiful to
“take these parts out and analyze it so it wasyréalpful to me.” KS added “you really pay attemtito the
lecture, so when the questions were there you khevanswer.”

Feedback was valuable to the students from twspeetives. The students knew immediately whether
they understood the material as presented, anstuldents were able to assess how their understandin

compared to other members in the class. The paatits unanimously agreed that the immediate fe&dlvas
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beneficial to reinforce their understanding. As Bt&ted that she had the opportunity to see, “whatyene
else’s answer was anduhere you were at in the class.” AB felt thatupported his learning in that it
reinforced what was learned that day and it “gavérae to think about...what | don’t know.”

The benefit of the immediate feedback was exteraaeldreinforced when students discussed the
guestion and answers with peers. The peer discus$tien clarified contexts and corrected misconoegt
Although several participants identified the behefipeer interaction, KS summed it up when sheedtd]|
think that talking among your peers makes a diffeeg because they see things in a different petispeban
you do, and sometimes they say something, andtitljke, clicks.”

An unexpected benefit of the use of clickers thewes was identified in this study. Students
acknowledged the fact that they were forced to cartoran answer in order to use the ARS. KS sumineg
when she said, “it made you really think aboutdbestion and not just wait for somebody else tavanscause
you want to make sure you're right.” CG admittedttivhen the clickers were not used, “we were all ju
looking around at each other” waiting for reinfareent before admitting what they thought.

Discussing the imbedded questions allowed theesiisdo prepare for written assessments. Although
the questions were not identical to those in treamaration, students were able to gain an understgrad the
depth of understanding required of them. KS staledjves me a really good idea of what questitmexpect
on the test and how to prepare for the test.” Adest, “The questions that you asked us was showsngore
like the format kind of questions that you’re gobogoe asking.” LP added that remembering the quest
asked in class helped her form her own questioregtudying for the test.

Finally, many students have difficulty taking mplé choice questions because they fail to read the
guestion thoroughly and ignore clues within thesgioa stem that provides the context within whiclsélect
the correct answer. Reviewing the questions duheglass discussion identified the factors fraptire
context teaches the students how to read the questid identify qualifiers. MP added that, “youuhbgo

over it and ...you would analyze it so it was re&éfpful to me”.
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How Do Students Perceive the Benefit of ARS in@hessroom?

Student responses to the survey questions relatibeir perceived benefit of using ARS in the
classroom are depicted in Table 4.8. Overwhelmgrgement was noted in the areas of student paticip
and other forms of student engagement.

Table 4.8 Student Perception of ARS Benefits.

Strongly Agree/Agree Disagree/Strongly Disagree

Clickers did not impact participation in 10% 90%
class.

Reviewed notes more often. 60% 40%
Read chapters before class more often. 50% 50%
Clickers made class more fun 100% --
Paid attention more with clickers. 90% 10%
Clickers maotivated student to learn. 100% --
Clickers increased class participation. 100% --
Immediate feedback was beneficial. 100% --
Graphs helped student assess 100% --

understanding.

Virtually all of the students, who were interviewedimitted that they do not generally participate i
classroom discussions, and 90% of the participaumigeyed agreed that the clickers impacted their
participation in class. The literature supportg g#tadents often lack confidence in their knowledgd don't
want to appear stupid in front of their peers. G&3esl that using the clickers “helped a lot, beeamsen we
didn’t use them it was just way more difficult.” MEImitted that it “forced us to participate... it gavs the
opportunity to participate.” GP liked them becatise more private and | can participate more."eSkdded,
“right or wrong answers don’t really matter.” ABded, “it helped me participate a lot more in class
because we actually got to interact by...answeriegjtiestions.”

Few of the students interviewed acknowledged they tead chapters prior to class or reviewed the
notes regularly, if ever. However, 50% of the shidestated that the clickers and questions motitiem to
prepare ahead of class and 60% stated that thesywed the notes more often (Table 4.6). As MPRestdt

was, like, I'm gonna have to start cause | feke l&kdummy...I would have to review before class.” CG
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concurred as she admitted, “if | wasn’t using tH&RS], then | probably would just, you know, noteemook
at the book until you get to class.” KS admittedtflil made sure | read over my notes before | caoredass
and try to read ahead in class.” Students agreddiing the clickers in class made the sessiome mo
interesting and fun (Table 4.6), possibly becaudgbeir interactive nature. KS stated that, “it rmakt more fun
because you really pay attention to the lecturelsen the questions are there you know the ans\8enie
students felt very strongly about the benefit ahgghe clickers. AB reiterated what many of thetisgpants
stated when he suggested that more questionsdggaited into the lecture content. MP also praibedise of
clickers and suggested that, “I think we shouldentlnem in, like, every class.”

How Does the Use of Questions and ARS in the GlassBenefit the Instructor?

The instructor’s journals were coded for recurringeads that occurred throughout the semester. Five
threads were initially identified. These includ#ddent participation in class, student engagentesttfaking,
formative assessment and technology issues (Seendlppl, Instructor’s Reflections). Further coding
categorized instructor benefits of using ARS focugemarily on four main observations, two of whislare
positive and two which were negatively perceiveabl€ 4.9 illustrates major concepts associated bath.
Although the noted disadvantages were minor incomvees, the advantages were greater and overshddow
the disadvantages.

Table 4.9 Instructor Observations

Advantages of ARS Disadvantages of ARS
Formative assessment Time commitment

« Percentage of correct/incorrect responses « Writing effective questions for both presentataon
informed student comprehension of concepts examinations

» Provided for immediate remediation of » Decreases time available to present new material
misunderstanding

 Allowed for monitoring of individual » Time consuming to code individual answers to tjaes on each
students’ comprehension slide in Beyond Question

« Able to adjust attention to content as needede Must save each component of data separately

« Able to model and guide analysis of questions Software dropped answers
to select correct answer
» Occasional slide interface problems
Participation
Technology malfunctions
 Able to monitor classroom dynamics » Broken remotes
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(Table 4.9 continued)
Able to observe degree of individual - Software

students
< Long term change in participation behaviors ¢ Administrator rights

* Improved student motivation and initiation

Participation

Section one of the course served as the inigalttnent group, and they began using the clickers
immediately. By the second week, the students gpeatusly initiated conversation with their peeteraf
viewing the response graphs. As the class begdist¢ass the question as a whole, there were coftityiis
from most of the students, without requiring promgt Students spontaneously asked questions tifyclar
remaining misunderstandings. When a student noegdhey answered the question correctly, partibuia
several other students did not, there was obviode poted in the accomplishment by facial expassind
verbal exclamation.

When section one changed to the control groumandnger used the clicker or had graphic feedback
to discuss, the students seemed at a loss to Oisgussions. As one student stated, she did nat teesommit
to an answer, so there appeared to be no stamingto the discussion. The discussions were lglsgst and
students often appeared to have less confidentbeindecision. In spite of this phenomenon, sectine
continued to enter into discussions with peersamd class with greater ease than was observatydheg first
week.

Section two served as the control group, andpatih they were provided the questions, they did not
have access to the clickers or response graphsgdiine first half of the semester. Three studensgction
two seemed to be the primary contributors to abssussion. Following the question presentatior, @inthese
students would eventually suggest an answer, offiectantly. Attempts by the instructor to have thieo
student answer the question often resulted in @ofilt know” response. Peer discussions were gépera
hesitant, with students apparently reluctant te taklecisive stand on an answer. Although theatioti of

conversation became easier over time, there ng@yp&aaed to be a robust conversation occurring.
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When section two changed to the treatment groupiddemester, there was an immediate impact on the
overall behavior of the class. Some of the studeateme competitive and requested additional quresstd
test themselves. Students who never contributeddauso when called upon. There appeared todreater
confidence in the participation level, and sevstatlents, other than the initial three, contributed
spontaneously. However, it was noted that in gifithe increased participation of section two, shedents did
not appear to reach the same level of confidengemeral class participation that section one did.

Formative Assessment

The responses to the questions provided immefdiattback regarding student comprehension. The peer
collaboration activity helped most of the studesiésify misunderstood concepts, and the class d&son
following became directly focused on problematiatemt. The activities provided “teachable momeetsly
in the content presentation. The instructor didh@te to make guesses about what the students ebemnuted,
and she was able to modify how a concept was pregdor greater clarity. Although the data from #mswers
was not retained consistently due to problems thighsoftware interface and instructor error, tregrirctor
noted anecdotally that the percentage of corregtaeses seemed to improve significantly towardetieeof the
semester. Students appeared to enjoy participetiogss and appeared engaged with each othendtractor
and the material. Since student engagement is@éhb@ark of colleges of high quality, this aspecthaf
findings cannot be ignored.

Disadvantages of ARS

As previously noted, the system that was usedsomaally dropped the answers to the questionsan th
presentation. In those instances, students wexkel@mo use remotes to indicate their responseksit aras not
possible to graph the results. Occasionally, aividdal slide would format with a different backgmad color
than the rest of the slides. When the slide wasléok, students could not read the informationhendlide.

The instructor did not hold administrative authpto download programs, and was dependent on IT

services to reload the receiver when it was ungddgom the computer. Although this was a minor
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inconvenience, it did occasionally cause a disampitn the flow of the class.

The remotes that were used were provided to theests for use in the class. The remotes werehattiac
to the tables at student places with Velcro attaattsr However, the repeated forces used to digenba
remotes for use in the class caused the plastianzato dislodge from the remote, releasing thedoegs. The
students often switched remotes in order to find that worked; thereby, causing data to recortiéoatrong
student.

Finally, preparing questions of appropriate taxagdevel is very time intensive, particularly when
matching them to assessment tools. Greater préegatahe is required initially to develop the quess and
incorporate them within the ARS software. Datarfrstudent responses must be saved separatelylieom t
lesson holding the questions. This was not injtiapparent when reading the instruction manuak Assult,
student response data was initially lost and urabiai for analysis in this study.

Overall Student Satisfaction

Student satisfaction is often gauged by respoose&®urse evaluations, although these evaluatifias o
demonstrate poor reliability and validity. Howevienyas felt that student responses on the cowsleiation
would provide depth to other qualitative data azibel from interviews and the survey, and that theyld help
to inform student perceptions of the course. Itéhmis the course evaluation that were pertinenhéstudent
satisfaction with the instructor performance arelriaterial itself were analyzed (Table 4.10). 8hislwere
asked to respond to the question using a five poketrt scale, with 5 representing “strongly agreed 1
representing “strongly disagree.”

Student satisfaction was consistently high, ratimgean of 4.0 or better in all items. Althoughréhe
were few additional comments, the majority of theare positive in nature. One student stated, “elthe new
way that [the instructor] teaches. It makes me reack to understand rather than memorize.” Shagtrel,
(2005) found that both students and faculty vaheelienefits of ARS in facilitating student parteijon and

engagement with the faculty and other students.
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Table 4.10 Student Satisfaction Survey at Coursaletion

Section One (n=10) Section Two (n=16)

Max Min Mean SD Max Min  Mean SD
Audiovisuals were beneficial in understanding the 5 4 4.43 0.53 5 3 4.33 0.78
class content.
Exams corresponded to material covered in class 5 3 4 0.82 5 2 4.69 0.79
and assigned reading.
Exam items were stated clearly. 5 4 4.7 0.48 5 4 884. 0.34
Class assignments required me to think. 5 3 4.2 306 5 2 4.5 0.82
The instructor was supportive and helpful. 5 4 4.7 0.48 5 4 4.81 0.4
The instructor utilized a variety of methods to 5 4 4.67 0.5 5 4 4.94 0.25
facilitate learning.
The instructor was well-prepared for each lecture. 5 4 4.5 0.53 5 4 4.94 0.25
The lectures were stimulating. 5 3 4.3 0.82 5 4 84.8 0.34
The instructor was interested in the subject matter 5 4 4.7 0.48 5 4 4.81 0.4
The instructor apparently enjoyed teaching the 5 4 4.7 0.48 5 4 4.88 0.34
class.
| was given the opportunity to adequately express 5 4 4.7 0.48 5 2 4.81 0.75
my views.
| was treated respectfully in the course. 5 4 46 .520 5 4 4.81 0.4

Summary of the Key Findings

1) No statistical significance was found betweeatment and control classes at each of the four uni
examinations. Analyses of the achievement databydognitive levels showed no changes at levebit3a
trend of consistent improvement over time at lévelas noted across the four unit exams and betyemn
2008 and 2009. However, chi-square analysis comgaear 2008 and 2009 data showed that the differen
was not statistically significant.

2) Students overwhelmingly perceived benefit froRS\ questions embedded within presentations and pee
discussion of questions.

3) The instructor perceived generally advantageesslts from using ARS that can benefit both stisland

the instructor.
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Chapter Five
Discussion

This study was designed to investigate the etiette ARS technology in regard to 1) the impacthef
ARS on the student learning outcomes; 2) the imphttte questions of graduated taxonomy level eméed
within the presentations on student learning ouesir8) the students’ perception of the benefit BS2on their
learning; 4) the students’ perceptions of the bénéthe questions embedded within the presematiotheir
learning; and, 5) the instructor’s perception & benefit of ARS on student learning. Results of study
identified three key findings that contribute te thody of knowledge regarding ARS, and which folnea t
structure upon which the discussion will ensue.
Significance of ARS on Student Achievement

It was assumed that, if the ARS did improve thelsht learning outcomes, one would expect to see
improved performance on the unit exams one andawsection one students, and an improvement df uni
exams three and four for section two. Because ehtite groups received the same treatment, albeiifierent
parts of the course, it was expected that no @iffee would be noted on student performance onumeilative
final exam, or in the final course grades. No statal significance could be found to demonstraténarease in
student learning outcomes or the learning prodessigh this study, when comparing student perfoceam
non-cumulative unit examinations, the final exartiores, or comparing final examination scores tasthof the
previous year. Although section two consistentl{+performed section one in all unit examinatiohgré was
no statistically significant difference noted tieauld be attributed to the use of ARS. No statdiycsignificant
differences were found between final examinatiofir@al course grades.

While these findings do not coincide with findingg Hake (1998), the significant difference in sé&np
size may explain the difference in the resultshéltgh 37 students originally enrolled in the couesal agreed
to participate in the study, only 26 students wetained throughout the semester. PTAP 2310 is-aquuisite

course to a competitive entry program, and itugkd at a very accelerated pace. Students arereggtai learn
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the material at deeper knowledge levels than nmadittonal first and second year college courses nkost
students, there is a learning transition that roastir, which often requires a change in study Babimatch
the level at which the students are assessed. Stents, particularly those who are more expeeenor
who have earned prior degrees, have developed mage critical thinking and study skills. Studetsisd to
be very conscious and protective of their gradetpmierages, and they withdraw from the course at
midsemester if they feel that they are in jeopafifailing the course. Approximately 1/3 of the paipants
withdrew or failed to complete the course. The stud who withdrew were in the lower quartile of thess,
and their withdrawal skewed the class profile. Th®, combined with the low participant numbergsyrhave
affected the ability to control for type Il errotdake (1998) sampled six thousand students, asg#mple was
more reliable for controlling type |l error. Hakeropared student learning outcomes across 62 inttodu
courses, based on pre-test post-test performameparsons. However, Hake was unable to control for
consistency across instructors, and he could ndt@dor consistency in content presentation.

Schackow, et.al. (2004) also reported significargrovement in learning outcomes using ARS with
residents in Family Practice Medicine. Although slaenple size was comparable to the sample sizesof t
study, there was no control noted for the questimesl to assess residents’ learning. Since thatlitee shows
that questions are often written at very low lewd#lsomprehension, it is difficult to ascertain it the
guestions themselves biased the results.

Mayer, et al (2008), conducted a study very sintbathe one presented here, and found a significant
difference in student learning outcomes across$wiegroups. However, the participants in the treattrand
control groups did not enroll in the courses urslady synchronously. The control group enrollethim
course during the 2005-2006 academic year, antteagment group enrolled during the 2006-2007 avacle
year. The treatment was provided for the entireesten, and the number of participants in each gexagpeded
100 students (Mayer, et al, 2008). In additionrehgas no control of instructor participation noteithin the

study design, which may have biased the final tesul
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The findings in this study support those of Claakel Feldman (2005) and Judson and Sawada (2002),
who state that most research exploring the imp&RS do not report gains in student achievement.
Technology is merely the means by which to prepedagogy. There has historically been significant
inconsistent control of variables across studidsclwpotentially have confounded the findings (€ér2001;
Clarke & Feldman, 2005; Lou et al, 2006). The gitkrof this study design was the ability of thesgasher to
control for pedagogical impact and to isolate theasurement of the impact of the ARS. The abilityhef
researcher/instructor to insure identical instiutal methodology and content, across both the cbatd the
treatment groups, provided the control to measuohg the effect of the ARS on student achievement.

One threat to the reliability of this study is stsort duration. While the AB design of the study
controlled for homogeneity within the groups, e&i@atment group received the treatment for onlesev
weeks. Research does support the idea that leagalfigegulatory learning behaviors is a developtalen
process that occurs over time (Case & Gunstone;2Dahl, Bals, & Turi, 2005; Paulsen & Feldman, 2)0
and is based on student experiences and challémgfesir belief systems (Schommer, 1990). Studesistance
to changes often extends the temporal componehtibfievelopmental process (Akerlind, 2004). Theation
of the treatment for each group may not have pexyadequate time for the students to develop legrni
behaviors that would significantly impact the leaghoutcomes and learning processes.

Literature supports the tradition of posing quesdito students in a way that challenges themimd th
deeply and in context, improves deep conceptuatileg (Crouch & Mazur, 2001; King, 1991, 1995; Gaan,
2008, Wiggins, 1992). While there are conflictimydings in the literature, it is a generally hekdief that
failure to ask questions designed to facilitatenkigorder thinking is primarily responsible for t@nflict. This
study incorporated the control of questions thrauglthe course, in both presentations and examimstion
guestioning which covered four levels of the rediBdoom’s taxonomy. In fact, although no signifitan
difference could be determined between 2008 an® pééformance on the final examinations, there serae
interesting trends noted in the data that warransideration. The mean number of correct answerhéo

various levels indicate that the students in 208@0pmed better on the higher level questions, thdrthe
62



students in 2008. Students in 2008 performed bettéevel one questions. However, the same students
performed better on level two, three and four goastthan did students in 2008. The lower perforteamn
level one questions by the 2009 class might indieathange in learning away from basic rote meratorz
and toward more contextually applied knowledgendiated by the higher scores on the higher level
guestions (See Table 4.4). Also, while the meanbwairof correct answers for levels one through theesain
relatively constant across the four non-cumulating examinations, level four means demonstrateady
increase of correct answers, ranging from a meaé6ofor exam one to .74 for exam four (See Tal#¢. 4

Finally, it should be noted that the small sangie caused from student attrition within the ceurs
could have failed to control for type Il error. Tfaet that 1/3 of the 2009 class failed to compthtecourse
resulted in 1/3 fewer students in 2009, as comptardide 2008 class.
Students’ Perception of Benefit From ARS, Questiamd Peer Discussion of Questions

The interactive nature of the clickers allowed shedents to engage with the content in a manm@gigh
not possible to duplicate in a traditional lectal@ss. As a result, the participation in classeased and the
students’ motivation to participate and to leamm mmaterial increased as well. Students overwhelipiied that
the quality of their learning improved becausehaf thallenge of the questions, the ability to tfaguestions
immediately and the interactive nature of the @ass

This coincides with findings of Umbach and WawrZin2005), who found that faculty were credited
with high levels of engagement with the studentsemvthey incorporated active learning and peeaboklation
into the educational environment. Bowen (2005) ends that student engagement with the content &hd w
peers allows students to build new knowledge oripus experiences. This phenomenon allows the deepe
learner to extrapolate knowledge beyond the smectintent presented (Schmeck & Geisler-Brenst&a1l

Students particularly appreciated the immediageii@ck provided by the ARS instructional method,
which allowed them the opportunity to anonymoustyge their achievement to their peers. The litegatu
supports the value of immediate feedback to stu@ieminedy & Cutts, 2005 ). Winne (1996) recogniitesl

importance of feedback, which allows the studerstefect tactics that increase the breadth and aépth
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learning. Stein, et al, (2006), and Graham et@D{2 report that one of the advantages of ARSasatility of
the student and instructor to instantly assessestutbmprehension of material presented. Cognsttvence
identifies the importance of connecting new knowketh working memory to experience and previously
learned knowledge in long term memory. The additothe schema contributes to the deeper lear@tayKe
& Feldman, 2000; Schmeck & Geisler-Brenstein, 1991)

It appears that the use of the questions andeskdollowed by peer collaborative processing dadsc
discussion provided the framework where studentitdooonfidently participate in a non threatening
environment that supported the learning processséd lfindings are well supported in the literat@eafpam et
al, 2007; Judson & Sawada, 2002; Sharma, Khach&B§rne, 2005).This attribute is one that appéars
most of the literature related to use of ARS. Aitbh it is not quantifiable, except as a studentqgaion,
students consistently report that using ARS incdlassroom makes the lectures more interestingamd f
(Graham, et al, 20007; Latessa & Mouw, 2005; Wi0D3), that they are more attentive in class (Graleral,
2007; Judson & Sawada, 2002; Latessa & Mouw, 2CG0%),that they feel more engaged with the instructo
(Judson & Sawada, 2002).

Instructor’s Perception of Benefit of ARS, Questi@nd Peer Discussion of Questions

The benefit of the ARS for the faculty became ewnicalmost immediately, and the findings mirrored
those identified in the literature (Baderin, 20Bkighes, 2005). The immediate feedback provideaioigg
formative assessment of student comprehensionsié bantent and overall themes. The instructor aids to
monitor the group achievements as well as thospedific students. Additional clarification andésed
teaching in response to immediate student needslmated to class participation and appeared tehav
minimized the need for later, more time consumemediation of misconceptions. Students appearbdve
generally gained confidence and were more willmggk questions and participate in discussionses t

semester progressed.
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Chapter Six
Conclusions

The literature is full of conflicting informatiorbaut the impact of media and technology in geneawad,
ARS specifically, on student learning outcomes la@adning processes (Clarke& Feldman, 2005; Judson &
Sawada, 2002). At the very heart of the conflidhes inconsistent control of variables that infaima findings.
Clarke and Feldman (2005) state that media museparated from the instructional methods and thecsg
modalities to which they are directed in orderleady define the role of each. Media can be usedma
instructional method to provide adequate exampiesmtexts to promote student learning, but dodsitseIf,
impact the learning processes. Rather, technolodyr@edia provides the means for controlled delivéry
instruction over optimum sensory modality stimuwatio enhance learning.

The results of this study align with the positidrGéarke and Feldman (2005), in that no significant
impact of ARS could be found on student learnintgomes and learning processes. However, the pahctic
significance to both students and instructors cahaagnored. The value of the technology to prewiie
means by which to deliver quality instructionaliaties is identified by the students and instrusto
themselves.

Although no statistically significant relationshapuld be determined between the use of ARS and
student achievement, students reported an incréasesl of attention on the material presentedassind an
increase in confidence in their knowledge basalsh translated in to increased effort and repastethge of
study habits. This attitude was particularly nagigke in students who were identified as the lovesievers in
the course. This increased attention has beentegpior other studies (Graham, et al, 2007; Juds@a&ada,
2002; Latessa & Mouw, 2005). Students appeared erweegized and focused during the lecture, pagrbul
those actively using the ARS. Most students idetiberceptions indicative of engagement with tistructor,
the content and peers. The increased level ofastén the content could potentially translate iéeper

learning experiences.
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Although the researcher was able to control foasneng the impact of the ARS technology itself
through this study design, there were several dtioihs that may have impacted the results of tnyst=irst,
the environmental context, within which this stwdgs conducted, limited the number of participantslable
to participate. This factor was further compountgdhe high number of students who resigned franfiaiéed
to complete, the course. The small number of ppends prohibited the researcher’s ability to cohfior type
Il error.

Second, the sample was one of convenience andatagccurately represent the population from which
the sample was selected. Although every attemigletatify the homogeneity and appropriateness of#raple
was made, it was impossible to provide randomipatiothe sample to control completely for errolated to
sampling.

Since the researcher served as the instructocamweot rule out the third limitation of the study,
researcher bias. Every attempt was made to cdotroésearch bias by insuring that the instructiona
methodology for both sections were identical exéeptise of ARS, the possibility remains that fimgs were
influenced by the instructor’s enthusiasm and aterice in the impact of the treatment.

The potential for effects from the novelty of teehnology cannot be ruled out, providing the fourt
limitation. ARS is a new technology, and the us@RBS in this study was the first experience moghef
participants have had with the technology. Thispbal is supported by the excited response osthédents,
both during the class and in the survey responses.

Finally, while students appeared to be motivatgdabd enjoy, the use of ARS, the impact of tecdnic
difficulties must be addressed, adding a fifth tation. The system selected, Beyond Question péelli some
unexplained peculiarities that may have impactsdite. While none of the technical difficulties weanajor,
the inconveniences interrupted the information flmvd pace of the class. In addition, the softwaséuctions
on the methods used to save data were not venyahelmuch student response data were lost bdfere t

researcher recognized.
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There has been much debate, and conflicting relsdiadings, in the literature about the value of
technology on student achievement. Much of theneitency in results can be attributed to lackasfsistency
in study design and in the difficulty in accurataetgasuring student achievement. Technologiescargtantly
changing and improving. Often new technologiesaal@pted before value can be ascertained of the olde
technologies. This creates difficulty in controglifor unidentified confounding variables within thesearch
designs (Lou et al, 2006). There can be no quesfithe value of application of strong pedagogpraiciples
on student learning outcomes. Technologies caresea means by which environments and culturastofe
student learning are provided. Students can buittvkedge within real world contexts, which preptrem to
meet the demands of competitive employment markets.

Whether or not the technology directly impactsl#@ning outcomes, there is significant evidemce i
this, and other, studies that technology provitlesmeans by which students can engage with edueatio
content, peers and instructors. As noted in rebg#tennedy, 2000; Laird & Kuh, 2005), technologyhem
used appropriately with sound pedagogical metheslves as a vehicle to engage students in the tawhada
process, and often leads to engagement in othas.adRegardless of where one stands on the debate, t
evidence of increased student engagement withuicteis and peers, directly related to integratibn o
technologies, must be considered, particularly wahnger, traditional students.

Additional studies are needed to add to the grgwiody of knowledge of the impact of technologias o
student achievement. The manner in which futureggions of students engage in the learning presessl
place greater demands on institutions of highecafilon to use sophisticated technology to drive the
instructional process. While we may never devel@prheans to measure the impact of technology aestu
learning outcomes, as Nelson Laird & Kuh (2005)atoded, we need to determine whether value is atlded
the learning process by using technology, and veel geeater understanding of how students use the

technology to engage with the learning processes.
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#'211, hip - Beyond Question

Appendix B: Class Roster

These names are not those of the participantsisttidy.

=101

File Edit “iew Class Cuestion Help
2SR E| 2| g
Roster | Desks | Lesson | Answers Remotes Graphs
[PTap 212, 2007 =] Namne
Last  [Cline
Last Name First Hame Remaote Fist  |Farrah

Crain, Chantel 2

Ellis, Tomeka 3 o[ Remote: [T
Granger, Melissa 4

Grotefend, Eddie 5 [MNote

Hollier, Chris & =]
Jabusch, Todd 7

Lewis, Melanie ]

Loup, irisa ]

Luckett, Eacie 10

Marroy, Tinha 11

Michel, Nathan 1=

Mitchell, Shanette 13

Moody, Natalie 14

Neal, Stephanie 15

Perkins, Shawmie 15

Fegan, Jodie 17

Fobert, Sheree 18

Sibley, Jason 19

Siler, Ashleyw 20

Sinitiere, Sara 21

Thonas, 3hannon 22

Walentine, Anna 23

Wilson, Melissza 24

Tatal Prezent: 0

[ -]

Remove Student | Add Student |

|Lists all students in the current class, Click on a student to view or edit information about that student.,
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Appendix C: Beyond Question Lesson

211, hip - Beyond Question

File  Edit

View Class Question Help

=101 x]

2 HE 2sme| L

Roster | Desks Lezson I Anzwers I Remotes Graphs
Lesson: | |211,hil3 j Total Points: D
Ho. | Question Type Answer | Points
PowerPoint 3lide: HIP PTAF 211 CHAPTER 17 Directions = 0 =
PowerPoint 5lide: OBJECTIVES Identify bones and bony landwarks of the hip Discuss .| Directions = 1] fl
PowerPoint 3lide: Identify innervations of muscles of the hip Identify actions of.|Directions o

PowerPoint

mﬂmmlmml—-

Slide:

In lateral bending your head to the left, which muscles or muscl

Bt

1-4

Reorder

PowerPoint 5lide: Which of the following motions is descriptive of pelvic motion? M. 1 -4 u]
PowerPoint 3lide: HIP JOINT Triaxial, synowial joint WVery stable joint (dynawmic I.|Directions = 1] J-l
PowerPoint 3lide: LIGAMENTS Tliofemoral ligament Ischiofemoral ligament Pubofemor.|Directions - u]
PowerPoint 3lide: ANGLES OF THE HIPF ANGLE OF INCLINATION Line along neck and line .| Directions u] _.J
Question 4 Tope: I 1-4 ;I Answer I 4 ;I Pairts: | a

Fight sternocleidomastoid and right scalenss
Right sternocleidomastoid and left scalenss
Left sternocleidomastoid and right scalenes
Left sternaocleidomastoid and left scalenas

I Ayrial

=i =

FowerPoint Slide: In lateral bending your head to the left, which muscles or muscle groups are working?

Remove Question

Add Question
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Appendix D: Beyond Question Presentation QuestiateS

In lateral bending your head to
the left, which muscles or
muscle groups are working?

1. Right sternocleidomastoid and right
scalenes

2. Right sternocleidomastoid and left
scalenes

3. Left sternocleidomastoid and right scalenes
4. Left sternocleidomastoid and left scalenes

1.2//3°4. 5 6 708 910 1112 13 14 1516 17 18 19 20 21 22 23 24
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Appendix E: Response Histogram
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Appendix F: Consent Form

CONSENT FORM

1.Study Title: Effects of an Audience Responsdaé&yn the Student Learning Outcomes in an Anatanay
Physiology Course

2.Performance Site: Our Lady of the Lake Coll&gghool of Arts and Sciences, 5414 Brittney Dr.,dBat
Rouge, 70808.

3.Investigators: Questions regarding this studylmdirected to Kitty Krieg, Chair Department of
Rehabilitation Sciences, 225-768-178Rrieg@ololcollege.eduM-F, between the hours of 8 and 4.

4.Purpose of the Study: The purpose of this sisidy determine whether there is an associatiowdsst use
of audience response systems in the classroomtanens$ learning outcomes.

5.Subject Inclusion: Students enrolled in BIOL 2A@atomy and Physiology, taught by Denise Vigeendu
the spring semester, 2008.

6.Number of Subjects: Approximately 70

7.Study Procedures: Two sections of BIOL 210 tabghMrs. Vigee will participate in the study. Bot
sections of the course will be taught identicdbiyt one section will be assigned remotes with witlhey
will participate in class. The James Madison €aitiThinking Assessment will be administered at the
beginning of the semester and at the end of thestem

8.Benefits: Results will help to determine fed#ijoof purchasing audience response systems (ARE}ge
wide, and the findings will assist us in understagdow ARS contribute to student learning.

9.Risks: There is a very slight risk that data nmagvertently be disclosed. However, care wiltddeen to
preserve the privacy and confidentiality of theadand the participants. Data will be stored anthtased
in secure locking cabinets in locked offices, watily the investigator given access to it.

10.Right to Refuse: Subjects may refuse to padiei in, or withdraw from, the study at any timéhout
penalty or loss of benefit to which they may batksd.

11.Privacy: Results from the study may be pubtslbeit no names or identifying information will beed.
Subject identity will remain confidential unlesscdiosure is required by law.

12.Signatures: The study has been discussed veiftand all my questions have been answered. Idinagt
additional questions to the investigator at anyetm@garding specific study information. If | haygestions
about subjects’ rights or other concerns, | maytactrRobert C. Matthews, Institutional Review Bqard
225- 578-8692. | agree to participate in the stdelscribed above and acknowledge the investigator’s
obligation to provide me with a signed copy of domsent form.

Signature of the participantDate
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Appendix G: Student Interview Questions

. How did using ARS change your participatiorclass?

. How did using ARS change how you prepared lassttests?
. What did you like about using ARS?

. What did you dislike about using ARS?

. Do you think using ARS in class helped youreaiore?
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Appendix H: Student Survey

Demographics

1. Gender
___ Male
____Female

2.  Please indicate age range
___21-25years
___26-30years
__ 31-35years
___36-40 years
____More than 40 years

3.  Ethnicity
____Caucasian
_____African-American
____Asian
_____Asian American
____Hispanic
____ Other

4.  Highest earned degree
____High school
____Associate degree
____Baccalaureate degree

Masters Degree

5. Indicate the degree to which the use of the clEldfected your learning.
Using clickers did not impact my participationdlass

| reviewed the previous day’s notes more often.
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Strong

\V]
Agree
Disagr
Strong
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| read the chapters before class more often.

Using clickers made class more fun.

Using clickers made me pay attention in class more

Using clickers motivated me to learn the material.

Using clickers increased my participation in class

Immediate feedback helped me know how well | ustberd the content.

Graphs helped me see how my understanding compagters in the
class.

| participated more because | was anonymous poreting.

Using clickers made me commit to an answer foiqgnestion.

Indicate the degree to which questions imbeddehdrpresentation impacted your learning.

The questions did not affect how well | learnee thaterial.

Reviewing questions helped me understand howeit test questions.

Answering questions helped me know how well | ustied the material.

Answering questions helped me apply the content.

Answering more difficult questions made me leaorerdeeply.

Questions changed how | studied the material.

Reviewing questions improved my performance otstes

Indicate the degree to which peer collaboratiopaoted your learning.

Reviewing questions with my peers did not impagti@arning.

Peer reviewing questions gave me a different pets of the material.

Reviewing questions with my peers helped me aghgycontent in contexts,

89



Appendix I: Instructor Reflections

Participation

Week 3
-“only 3 students in section 2 are willing to peipate in discussion of questions with
the class”
“noticeable difference in number of students aglquestions and participating ...and
guality of participation between classes”
Week 6
“l see a broader contribution from everyone icties 1”
Week 7
“Continue to see a marked difference in activeipgdtion between th e2 groups w
section 1 more active”
Week 8
“section 1 appears less focused in group acwiticontinue to participate and seem at
ease with each other”
Week 10
“both sections interacted in groups...worked wadjdther”
“sections 1 appeared more timid answering questiaitially”
“definitely better class participation with the clicke
Week 11
“students seem more comfortable bringing up aggasonflicts in material from
different sources more easily”
Week 15
“| see students in both sections askimgropriate questions and participating when
encouraged”
“they are readily answering or trying to answeclass’
Engagement

Week 3
“I don’t think that most students are reading ¢hapter...waiting for me to cover
material”
‘questions make students stop and think aboutterial”
Week 7
“students indicate out loud when they get a qaestorrect”
“section 1 coming to class better prepared...asktgurestoreview previous materie
Week 8
“section 2 seems more engaged..’game-like’..rabease with each other”
Week 10
“section 2 jumped right in with the clickers...dgeinted when we finished with the
guestions
“I can tell when students are stumped and | adp them problem solve better...can
tell how they think about the material”
Week 12
“I liked the way the students worked togetheexplore material on the hip”
“students seem more engaged and focused on tiegiaha. harder to hide in the back
of the classroom”
Week 14
“students seem much more confident in their ustdeding and applying concepts”
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Week 15
“the new treatment group really enjoy using thekers”
“l am amazed at the number of students who ansixgrestions correctly during this
lesson”
“students are obviously more engaged with the ni@dtend appear less intimidated
with the material”
“students have come to me and expressed enjoyohéme clickers and believe that
they helps them learn the material better”

Test taking

Week 6
“students read questions fast without considetregcontext clues. Reviewit
questions help them understand the context ancapdpr the tests”
“ provides students with test question experieara it offers me the opportunity to
teach students how to read higher level test questi

Formative assessment

Week 11
“they are gettinbetter at applying the kinematics to the areav@tiody’

Week 12
“they seem to have a better grasp of the conltemt L anticipated”

Week 14
“most of the more difficult questions were corhg@nswered by the vast majority of
the students”

Week 15
“l can gauge immediately how well a student grgsesented information and | ¢
assess in the following class how well the matesiaétained...| can address confusion
immediately...can see which students apply themselves

IT issues

Week 2
“only 2 of the first 3 questions held the ansveettte questions” (unable to respond or
graph)
Week 11
“slides change colors unexpectedly and are occalyodifficult to see”
“occasional changes in the correct answers”
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